





oe 


Uy 
ll 


4 


~~ 
C/A “thy 
Wy 





Y 


Ny 
WS - 


ponte i 
¥ 


Pa 
Yl 


74 


s 


: S Yy \ 
ee SY 


KW\WQ WY DW 





y 
j “ 


/ 


aN ~ 
(ILLUSTRATED.] 


NS 


\ 


A WEEKLY JOURRAL OF XA 
ELECTRIC LIGHT:TELEPHONE TELEGRAPH AND-SCIENTIFIC PROGRESS. 


(Formerly Review of Telegraph and Telephone.) 












ot 








Vol. 8. No. 5. | 
WEEKLY. ) 


NEW YORK, SATURDAY, APRIL 3, 1886. 





$3 per annum. 
Single Copies, 10 Cents, 





Copyright, 1886, by E.zecrricat Review PuB.isnina Company, 23 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 








New Galvanometer and Rheostat. 
We illustrate on this page a combined | 


galvanometer and rheostat, for which a} 
patent has recently been allowed to R. H.| 
Mather, of Hartford, Conn. This instru-| 
ment presents some nevel features both of | 
construction and of operation. A general | 
idea of its construction can be obtained from 
the cut. Of the four binding-posts, at the 
top of the figure, the two on the right are 
used for the battery, and the other two for 
the resistance which is to be measured. 
Each of the circular cap-plates is pivoted 
over a series of index figures showing the 
resistances of the corresponding resistance 
coils, which are arranged below. Through 
a hole in a single cap-plate the observer can 
read only that index figure which shows the 
number of ohms, or tens, or, as the case may 
be, the hundreds or thousands of ohms of 
resistance in circuit at the time of the obser- 
vation. 

The coil which surrounds the needle is 
wouud differentially, according to the magni- 
tude of the resistances to be measured. 

In using this instrument the cap-plates are 
severally turned to that position in which 
the needle is brought to zero, and thea the 
resistance is read, through the several cap- 
plates, in thousands, hundreds, tens and 
units of ohms, 

A striking peculiarity of this device, re- 
gurded as a rheostat, consists in the fact that 
the indicated resistances can be read cor- 
rectly, and cannot be read incorrectly by any 
observer, however unskilled in electrical 
measurements. 

Regarded as a galyanometer it possesses an 
additional advantage in the circumstance 
that the instrument does not require to be 
leveled up; for the needle points to zero 
with equal facility, whatever be the position 
of the instrument. At the same time the 
vibration of the needle is reduced to a mini- 
mum, as in other so-called dead-beat galvano- 
meters, 

This device is peculiarly adapted to be 
used in the presence of dynamos, for it is so 
constructed to be unaffected by the 
proximity of even the strongest magnets. 
The manufacture of these instruments is 
comparatively inexpensive, and, for every- 
day practical work, they cannot fail to be in 
great demand. This is indicated by the 
favor with which they have been received 
by clectricians in different parts of the| 
couniry, as well as by the obvious merits of | 
the invention. 
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Electricity in Medicine. (1) 


It may be claimed that electricians, prop- 
erly so called, are always interested in every- 
thing which is truly scientific, but these 
gentlemen are in the habit of handling large 
machines, and manipulating hundreds of 
volts and amperes; they constantly put in 
action collossal forces, so, when we (physi- 
cians) show them our apparatus, which only 
generate minute fractions of an ampere, they 
disdainfully scorn what they term scientific 
playthings, and often consider them beneath 
their notice as electricians. 


lof assumed medical apparatus. With a 





It is top true, on the other hand, that 
charlatanism has profited by the infatuation 
of the day, and hatched up a great variety 


large proportion of the faculty an electrical 
appliance is simply a lot of wire terminals 
leading from couples of zinc and copper, 
capable of various combinations of quantity 
and tension, that is all. 

From an electrical standpoint there are 
two grand divisions or classes of physicians, 
skeptics and believers. The former is by 
far the larger class, and is not made up 
solely of the old school ; there are many in 
the ranks who belong to a younger genera- 
tion. The cause of this unbelief is found in 


the fact that proper knowledge of medical 
electricity does not exist among the fac- 
ulty. 

Our hospital experience has shown as all 
how electrical apparatus 1s applied in these 





establishments. 


They are, to begin with, bu’ 


balance; but he is a volunteer believer in its 
marvelous character, as he would believe in 
spiritualsm or in a miracle. 

The people must have facts—the practi- 
tioner must seek the rationale of results. 

One portion of the human organism is 
purely vegetative—it includes the organs of 
nutrition, respiration, circulation, and re- 
production. A second division comprises 
the organs of relation—those which permit 
of movement, conversation, communication 
of thought by gestures, ete. The intelligence 
or mental portion—brain action—comprises 
a third division. In one individual the de- 
velopment of faculties pertaining to this 
part of the human economy governs the 
hand of the painter, and again, it educates 
the suvage in the hurling of darts and other 
rude methods of life labor. 





New GALVANOMETER AND RueEostat, INVENTED BY R. H. MATHER, OF HARTFORD. 


sparsely supplied with proper appliances, | 
and these are so little cared for as often to be 
practically useless. 

The surgeon-in-chief orders applications | 
of electricity for some patient, the chief as- 
sistant has not the time to attend to it; he 
has examivations to manipulate, observa- 
tions to make, and so he, in turn, gives the | 
order to an inferior, and he to the steward, | 
or perhaps to the assistant of this officer, and | 
he, thinking the matter of little or no con- 
sequence, furnishes the patient with the no- | 
account accessories, and permits him to! 
practice upon himself. It is, perhaps, ap- | 
plied for a day or two, and the treatment is | 
abandoned. | 

It is easy to comprehend how the army of | 
skeptics is recruited from the faculty staff 
and from the ranks of the students. 

The believers may be subdivided into 
those who are earnest devotees, and those 
whom I call dangerous volunteers. 

The world at large 1s anxious for, and 
loves results, while it cares but little for the 
means by which these are attained, It is so 
greedy for accomplished facts that it is will- 
ing to believe in marvelous means. If one 
believes in and respects electrical accomplish- 
ments, it is because of the mystery surround- 
ing an enormous power which may be con- 
trolled by man—the energy of which may be 
measured with a compass and weighed in a 








These three divisions are intimately con. 
nected, and, to an extent, each may exert 


| controlling influences upon the others. The 


deranged stomach of the dyspeptic finds a 
sympathetic friend in the brain, which 


|seems to endeavor to bear part of its un- 


comfortable burthen. 

But this electricity—that force which is 
so applicable, and may influence each of 
these members of this human trinity—how, 
after it has pointed out a weak spot in any 
one of these, how can it be applied to in- 
duce relief or effect a cure ? 

Connected with the brain through the 
spinal cord are routes for three modes of 
communication. The motor nerves, the 
nerves of sensation, and the ganglionic 
nerves, which serve to direct all involuntary 
motion and action, to maintain and renew 
the organism by keeping up the flow of 
blood, supplying the fuel, assimilating the 
food, removing the waste, etc. Derange- 
ments of these several divisions of the 
nervous systems have each their individual 
indications. Let us see how electricity may 
be made to affect some of these disturbed 
conditions. 

First, by static electricty. We place the 
patient upon an insulated stool, and com- 
mence charging his person with electricity 
from a plate machive. The radiation from 
his body is constantly replaced by the ma- 











' chine, and the patient is ina sort of electri- 


cal bath, 

The immediate action of this electrisation 
is upon the nerves of the skin, and in that 
class of disease where the skin is abnor- 
mally dry, insensible and cold, sensation and 
circulation are rapidly restored. 

But while the action is primarily at the 
surface a gecondary effect is found in 
internal reactions which are invaluable 
the determination of certain general affec- 
tions. 

Thus, in cases of depression or extreme 
nervous sensibility an improvement is im- 
mediately apparent when the skin assumes 
its proper functions. Females thus afflicted 
are daily raised from a condition of organic 
torpidity much more certainty and in less 
time than by the use of iren and other 
medical prescriptions. 

A farther proof of the reaction on the 
central nerves by this method is shown in its 
somnolent effects. A subject suffering from 
insomnia is generally cured at the end of the 
fourth or fifth day ; this effect is the first 
phenomena which our patients observe, and 
they hail with pleasure this primary re- 
sult. 

But the empioyment of static electricity is 
not limited to this class of symptoms. Its 
effects may be localized upon some given 
point on the surface of the body, by means 
of a pointed rod held at some distance, or 
with metallic balls of divers dimensions. 

In the first case a continuous discharge is 
effected, and the accompanying sensation is 
that of a gentle breeze, technically called an 
electric wind. In the second the discharge 
is sudden, a spark, the noise and the excita- 
tion proportioned to the capacity of the ap- 
paratus used. 

The former is employed with success in 
neuralgia and chorea, and the majority of 
the involuntary movements accompanying 
muscular contractions. 

The spark, on the contrary, is useful as a 
more local excitant which may be limited in 
its application to the cuticle in cases of 
rheumatism, partial paralysis or insensibility, 
or, if need be, made to penetrate deeper in 
the tissues of the system. 

In addition ty these methods, which em- 
ploy minute quantities of electricity of ex- 
tremely high tension, we have Faradaic 
electrisation—induced electricity, or that of 
interrupted currents. The constant abuse of 
this form of current as a remedial agent I 
must solemnly protest against—it is produc- 
tive of more harm than good, yet the small 
induction coil is the apparatus found upon 
the tables of the majority of practitioners. 

There are two varieties of induction coils 
which are at the hands of the physician. 
One of these constructed of fine wire of 
great length, gives us extremely high ten- 
sion witha very minute quantity of current; 
another of larger and shorter wire produces 
greater quantity of much lower tension. 

With the first of these a sudden and start- 
ling effect may be produced upon a given 
point on the cuticle, as where the nerve ap- 
preaches the surface in neuralgia. This was 
the practice of Duchenne, of Boulogne. In 
the hands of a skillful electrician good has 
often resulted from its use, but always at the 
expense of severe pain, It is more ob- 
jectional than blistering, burning or similar 
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treatment, and it is not unfrequently neces- 
sary to administer chloroform when it is to 
be applied. 

The effect of the second form of induction 
coil is to produce muscular motion; its 
action is purely mechanical. The force of 
the shock is like that of a brusque blow ap- 
plied to the muscle or the motor nerve, for 
its duration is but the one-four-thousanths 
of a second. These shocks may be repeated 
more or less rapidly, the repetitions being 
capable of any rate up to several hundreds 
per second. 

But this hammering of the nerves is too 
often overdone, resulting in fatigue and ex- 
haustion of the nervous system and the 
muscular tissue. 

The small wire bobbins I seldom use, save 
in cases where I deem a very marked revul- 
sion of the skin necessary or in the treat- 
ment of cutaneous anesthesia. The larger 
wire bobbins are mostly useful in diagnosis; 
for therapeutic purposes I prefer to substi- 
tute, and do so with success, either a galvanic 
shock or the discharge from a condenser. 

We have now arrived at the galvanic cur- 
rent—a battery current—which in my belief 
embraces the largest number of cases in its 
applicability. It constitutes a reservoir of 
electricity whieh furnishes in a given time a 
considerable quantity of energy, capable of 
many transformations. It is readily trans- 
formed into heat, light, motion; and is 
capable of producing divers combinations 
and chemical decompositions. 

I have already spoken of the production of 
muscular movement by galvanic excitation. 
To effect this it is only necessary to discharge 
the current of a battery of sufficient capacity 
through the muscles or motor nerves. This 
method is not only a valuable means of ex- 
ploration, but it has the additional advan- 
tage of being painless, and permits of a 
thorough calculation of the energy employed. 
Its chief value, however, resides in its chemi- 
cal action. 

A current is passed through a chemical 
solution. Decomposition and recomposition 
results. If we pass this current through the 
human body, whicb contains most complex 
chemical solutions and combinations, all 
these being good conductors, the current 
works changes in these, new combinations 
are formed, and the nervous force is more or 
less modified. 

It is easy to comprehend how important 
this class of transformation may prove in 
muscular atrophy or in paralysis. In the 
first instance the chemical action set up by 
the current permits the muscular machine 
to chemically reconstruct its tissue, and the 
iucreasing dimensions of these parts may be 
noted by periodical measurements. After 
proper treatment for the space of one month, 
we often see that the atrophied member has 
gained from one to two one-hundreths of a 
meter in circumference. 

Molecular movement is readily appreciable 
in cases of rheumatism, some forms of 
tumor, etc. I cannot cite here all the cir- 
cumstances in which the galvanic current 
acts certainly by chemical effects. 

As to the action of the current on the 
nervous force, I think that this is attribu- 
table solely to chemical transformation, pre- 
cisely as we see it in chemical operation pro- 
duced by a primary upon a secondary bat- 
tery. Our actual knowledge of electricity, I 
think, makes this theory tenable. 

Whatever may be the scientific theory, you 
see that the practical applications of the gal- 
vanic current are varied and numerous. I 
have particularly dwelt on this last applica- 
tion, the effects of which have a very decided 
similarity to voluntary muscular movement, 
but the galvanic current is not limited to use- 
fulness within the sphere of an_ isolated 
organ, a single group of muscles, or an entire 
member suffering from atrophy or paralysis. 
Many times it has been employed as a remedy 
for affections which pervade the entire sys- 
tem, and not unfrequently as gratifying re- 
sults have been thus obtained as with static 
electricity. In thus applying this harmless 
excitant to nervous centers, we may produce 
changed conditions in disease of the centers 
of motion, of sensation, or of nutrition. 
These results are so marked as often to induce 


a class of electricians to abandon all other | 


selves to this one form alone. I feel that this | 
is wrong—in electrical not more than other 
sciences—to be exclusive is to be unsafe. 

I will close with a few words relative to an 
application which is as yet but little known, 
yet of great importance from the standpoint 
of medico-legal expert work. 

There are sometimes cases of supposed 
poisoning, where chemistry is incapable of 
showing traces of the poison. Recourse is 
then had to physiological experiment. A 
portion of the body is macerated, and a few 
drops of this maceration is injected under 
the skin of an animal, and the creature's 
symptoms are carefully watched and noted. 
But this is by no means satisfactory, and it 
is never positive that the animal may not 
show symptoms which are due to the natural 
decomposition of the human remains them- 
selves. 

It has been sought to use electricity as a 
precise method of discovering poison, and to 
an extent the attempts have been successful, 


quantities - constants—we possess to-day the 


these poisons, but also of determining exactly 
what portion of the symptoms are to be at- 
tributed to those other poisons arising from 
animal decomposition. 

Finally, while discharges from condensers 
should be substituted for all other methods 
of excitation in medico-legal researches and 
in physiological experiment, these are no 
less valuable in therapeutics. Besides fur- 
nishing known values for use in the treat- 
ment of maladies to which electricity is ap- 
plicable, the instruments permit us to watch 
the effects of electrosation, day by day. We 
have tables of averages which indicate to us 
when the patient is first subjected to their in- 
fluence, the excitable condition of his nerves 
and muscles. We know, as the pbysician 


who prescribes a medical dose, how much is 
best for the patient, and we have the means 
of regularly gauging these applications— 
increasing or decreasing the prescribed quan- 
tity—with exact certainty as he. 

I trust you will no longer consider our 




















sufficiently so to warrant farther essays in 
this direction. Frogs and guinea pigs, and 
even larger animals, were poisoned with 
vegetable alkaloids, and the muscles and | 
nerves of the subject» excited by electricity. 
It was shown that for certain poisons the | 
ment presented peculiar and characteristic | 
forms. | 

Still, there was much uncertainty in this | 
method of investigation. Results were unre- 
liable, unless there was perfect continued 


periments. It was imperative that experi-| 
ments made to day by one party, if repeated | 


be carried on under the same exact condi- | 
tions to insure reliable data. 
present time this has been impossible 
of accomplishment. Neither the galvanic 
battery nor the induction coil can be made to 
subserve this purpose. 

Condensers furnish a simple means of ob- 
taining excitations of constant and measur- 
able value. These are as accurately measured 
and graduated asthe scales in the chemist's 
laboratory. 

Knowing, on the one hand, the capacity 
of the condenser, and, on the other, the 
E.M.F. of the battery, it is easy to calculate 








the energy of the discharge. 
With a standard thus based on known 
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instruments as simply scientific toys. 


sometimes chargeable with death, our ap 


of the patients entrusted to our care. 


——_ +e 
T. Z. R. Insulated Wire. 
The introduction of the newer branches of 


of power has necessitated improvements in 
much of the material used. The high-speed 


to-morrow by another experimenter, should | engine, automatic oilers, speed recorders, | 


damper regulators have all been improved by 


Many attempts have been made to provide a 
covering which shall at once be a non- 


for the current which will cause charring 


applications of electricity, and confine them- means of not only recognizing the nature of ‘and finally a fire. Contact with the damp 


clothes of a fireman would be likely to give 
him a severe shqck if nothing worse. Sub- 
stances which are themselves inflam- 
mable but are water-proof so long as 
they do not deteriorate, are essentially fire- 
proof ; but if the covering cracks, water 
_can then reach the wires and convey the cur- 
rent to the ground. As generally under- 
stood, fire-proof wire will not burn when a 
| lighted match is put to it. The covering of 
| the. Campbell wire, it is claimed, is so in- 
‘flammable that it will not burn unless put 
into a furnace. 

The methods and compou ‘ds employed in 
the manufacture of this wire were dis- 
covered while experiments were being made 
to obtain anti induction wire for telephonic 
purposes. ‘The substance finally discovered 
is a material new toart. Its manufacture 
requires new styles of retorts and metallic 
air-tight chambers. The first of this new 
wire insulated by hand was run two years 
|ago between the Fitchburgh depot to the 
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From | Chandler building, a distance of 1, miles. 
a humanitarian standpoint their value will | Not once during this time has the line failed 
| bear favorable comparison with the largest to work, and the freedom from induction is 
| industrial machines; for, while these are said to be perfect, and nothing has been 


| spent for repairs. In places where there is 


| paratus alleviates grievous pain, cures many | a liability to dampness or rough usage this 
curve of contraction provoked by this treat-| infirmities, and often aids in saving the lives, wire is reported to be always successful. 


The heavier insulation has b<en in use for 
| six months in the New York aqueduct. The 
original shipment of this wire is in use at 
| the present day. No difficulty in the way of 
| * grounds” results from running this wire 


uniformity in the excitation in all the ex-| electrical science, lighting and transmission through trees, and as this often means a 


‘** short cut,” the number of feet required is 
consequently small. 





<-> 
—— A new feat in the way of electric 


Up to the|the severe requirements of electric plants. | lighting is the application of cell storage to 


pianos. The case of the instrument conceals 
| the materials for an illumination lasting over 


conductor of electricity, waterproof, capa-| ten hours. 


ble of resisting abrasion and heat. The 
T. Z. R. wires combine these qualities to a 
remarkable degree. A wire carrying cur- 
rents of high tension is not fire-proof unless 
waterproof as well. If water pentrates the 
insulation of a wire, as may be the case after 
a slight shower, contact with inflammable 
materials which are damp will offer paths 





(1) Abstract of a paper read b 
Paris, before the Internationa 
tricians. 


Dr. M. Boudet,*of 
Society of Elec- 


—- 
| «*, Chief Justice Niblack, of the Indiana 
| Supreme Court, has given his decision in the 
| last of the telephone cases. In this the 
court holds, at length, that ihe telephone 
|company is a common carrier, and, as such, 
| is subject to all the regulations which the 
| law imposes upon common carriers, It can- 
| not, therefere, refuse service to any person 
| who demands it and fulfills the legal require- 
ents. 











April 8, 1886) 


HLEHCTRICAL REVIEW .- 


3 








The New Apparatus of the Telemeter 
Company, of New York. 

The Telemeter Company, of this city, was 
incorporated in the month of January of 
this year, and the following official staff 
elected : President, Erastus Wiman ; Vice- 
President, Francis R. Upton ; Secretary and 
Treasurer, Samuel Allin ; General Manager, 
Wm. F. Brewster ; Superintendent, Charles 
L. Clarke. 

The company, which combines financial 
and practical strength, is organized to de- 
velop in all its various effective branches the 
telemeter system, by means of which the 
pressure of a steam gauge, or barometer, the 
height of water in reservoirs, ponds, rivers, 
tanks, ete, or the height of a gasometer, 
can be transmitted electrically from the 
primary instrument to the receiver, which 
may be located at any distance from the 
transmitting instrument. This company’s 
offices are at 28 Vesey street. The receiver 
not only constantly indicates each change in 
the primary instrument, but also keeps a 
record in red ink of every change which has 
been registered in the distant transmitter. 
An alarm bell is attached to the receiver 
which rings whenever the index hand 
moves above or below the maximum or 
minimum point at which the alarm hands 
have been set. The company states that 
this electrical method is entirely new, and 
that the telemeter system has neither com- 
petitors nor imitators. The Review illus- 
trates several of the different instruments of 
this company. Fig. 1 shows the telether- 
mometer, used for indicating and recording 
temperature at any distance. To Mr. Robert 
Hewitt, Jr., is given the credit of having 
made the first advance with this. Being 
interested in a refrigerating system, he rec- 
ognized the necessity of some meaus of 
ascertaining at any time the temperature 
inside of the refrigerator without having to 
go inside and personally inspect the ther- 
momeéter. The telethermometer consists of 
two instruments—the transmitter and the 
receiver. The transmitter contains a finely 
adjusted thermometer, with a round dial, 
upon which an index hand accurately regis- 
ters the temperature where the transmitter is 
located. The transmitter has an electrical 
device for transmitting to the receiver an 
indication of each change in the temperature. 
The two instruments may be miles apart, 
and yet whatever the temperature is at the 
point where the transmitter is located will 
be accurately indicated by the index hand 
on the dial of the receiver. The receiver 
may be with or without a recording dial. 
If the recording dial is used, each change in 
the temperature will be recorded in red ink, 
and a continuous record of it kept, showing 
what the temperature has been for each 
week in the year. The receiver may, or 
may not, have an alarm bell which rings 
whenever the temperature rises above, or 
falls below the maximum or minimum point 
at which the alarm hands have been set. If 
a carelessemploye should allow the tempera- 
ture to fall belew or rise above the prede- 
termined limits (ordered by the management), 
the alarm hands would continue to indicate 
the number of degrees the tempcrature had 
exceeded the limits prescribed. The practi- 
cal uses for the telethermometer are many 
and varied. By locating the receivers and 
recorders in the office, the management has 
at all times a complete knowledge and con- 
trol of the temperatures throughout an 
entire establishment ; and also, if necessary, 
of hot-houses or refrigerators which may be 
miles away. 

In Fig. 2 is shown the smaller telehydro- 
barometer for indicating or recording the 
height of water, oil, etc., at a distance. 

eee 


Sliced Electricity. 


A German explorer, one Dr. Kummel, has 
discovered, it appears, an electric tree. the 
Elsassia Electrica, in New Guinea. He pro- 
pores to chop it into slices and set up a cen- 
tral station for lighting by solid generators, 
The following description is given of the 
find : 

“I stopped under a large tree which seemed 
particularly to attract the attention of 


Kummel, who had been finding all kinds of 
novelties the whole morning, to take exact 
bearings of a high peak, which was visible 
through an opening in front of us. To my 
surprise, the compass seemed utterly drunk. 
While Kummel and I were discussing this 
phenomenon one of the men struck with a 
machette ene of a number of peculiar but- 
tresses, which ran up the outside of the tree, 
splitting off a large slice and severing a 





Incandescent Lamps. 

A solution of the question of how to run 
incandescent lamps with currents of an 
E.M.F. of a few volts, was to place a large 
number of lamps in multiple so that the re- 
sistance being reduced a suitable amount of 
current might flow through the lamps. This, 
however, will not be the case, fer not enough 


curious-looking black core, which formed | current will pass through any one lamp to 
the center. Kummel pleced his bands on | raise it to incandescense. Two methods of 
the two ends of the core to look at it more| solving the problem present themselves : 
closely (rational action), and instantly gave | using lamps of extremely low resistance or | 
a yell and rolled head over heels, getting up /mechanism to convert the current of low 





without his spectacles, and stammering that 
he had had a severe electric shock (say, 150 
volts !)” 

The expedition did not possess a gal- 
vancmeter, but an apology for one was 
made with a helix of copper wire and the 


pressure into one of higher pressure. The | 
»bjection to the first method is the cost for 
Jarge conductors, required if the lamps be 
run any distance from the dynamo, and the 
mechanical difficulties, as well a3 the cost of | 
large platinum wires to connect the carbon 


compass, the result going to show that aj filament with the wire outside the lamp. The 
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| —— It has been discovered at the Patent 
| Office that there is not on file a single model 
of an original telephone. The patent which 
was issued to Prof. Bell in March, 1876, and 
which is about to be contested by the Gov- 
ernment, was granted without a model being 
filed. The present officers of the Patent 
Office do not know how this omission occur- 
red. Since Prof. Bell received his patent 
there have been numerous improvements to 


‘the telephone, and the models of these 


occupy a good-sized shelf in the model 
room. They have nothing to do, however, 
with the original patent to Bell. The ex- 
hibits in the suit will probably be confined 
to the unpatented telephones which, it is 
alleged, were invented prior to Prof. Bell’s 
application for a patent. These will not 
occupy a very large space. The Govern- 
ment has not yet made a demand upon the 
Patent Office for any papers in connection 
with the suit. 
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Fig. 2.—TELEHYDROBAROMETER OF THE TELEMETER COMPANY. 


strong current was passing through every 
portion of the tree. A forest of these trees 
was seen, the locality being nearly bare of 
other vegetation. The black core, we are 
informed, is composed of pure amorphous 
carbon. The story of Dr. Kummelstrongly 
suggests a strong favorite German beverage 
of the same name. Very likely the combina- 
tion of these two ‘‘Kummels” may have 
resulted in the production of the above fruit 
of the pen. 

ee 


—— Some time since the Springfield (Mo.) 
City Council contracted with the Springfield 
Electric Light Company for thirty electric 
lights for three years, at a little over $4,000 a 
year. Last week the gas light company 
served notice on the electric light company 
that they would apply to the circuit judge 
next Saturday for an order restraining them 
from putting up the lights. The gas com- 
pany claims that they have the exclusive 
right to light the city, and some litigation is 
looked for before the dispute is settled. 








second method, that of using a converter, is 
expensive, owing to the first cost and loss of 
energy in practical operation. Such a cen-| 
verter might be a motor dynamo combined, | 
the motor being suitable for the low tension- 
current or an induciion-converter, whereby | 
making and breaking the primary circuit | 
currents of any desired E.M.F. (according | 
to length of wire in secondary coil) could be | 
obtained. It would seem that the use of low | 
resistance lamps would be preferable to any 
outside mechanism. In a circuit of high 
E.M.F. by placing lamps in series sufficient 
resistance can be introduced in the line. The 
difficulties encountered are due chiefly tothe 
high potential of the currents used and lia- 
bility of the filament of the lamps breaking. 


F. M. G. 
OO 


—— The’Barrett chloride of silver testing 
battery, which is handled by E. S. Greeley & 


Co., of this city, is one of the best batteries 
in the market, and is rapidly gaining in 





There are eleven Atlantic ocean 
cables, seven of which are ‘‘duplexed,” or 
capable of receiving and sending at the 
same time overone wire. The Anglo Ameri- 
can Telegraph Company has four cables, 
three of them between Heart's Content, N. 
F., and Valencia, Ireland, and one between 
Duxbury, Mass., and Brest, France. The 
Direct United States Cable Company has 
one between Rye Beach, N. H., and Ballins- 
killing, Ireland. The cable of La Com- 
pagnie du Telegraphe de Paris connects 
North Eastham, Mass., and Brest, France. 
The American Telegraph and Cable Com- 
pany’s two cables connect Canso, N. 8., and 
Penzance, England. The Commercial Com- 
pany has two cables, one between Rockport, 
Mass., and Waterville Island. There is also 
a cable between Pernambuco, Brazil, and 
Lisbon, Portugal. 

—— Trying to do business without adver- 
tising is like winking at a pretty girl through 
a pair of green goggles. You may know 





popularity wherever tried. 


what you are doing, but nobody else does. 
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There are some very plain and concise 
statements of facts as shown by the Patent 
Office records given to the electrical public 
on page 13 of this issue, in the case of the 
owners of the Sawyer-Man system vs. the 
Edison Company. 





The Boston District Messenger Service has 
been reorganized, and Mr. Wm. F. Chester, 
formerly president and general manager of 
the Washington Company, has accepted a 
similar_,position with the Boston Company. 
Mr. Chester is thoroughly familiar with the 
business, and his energetic and effective 
methods of conducting the service will bring 
new life to the company in Boston, satisfac- 
tory alike to the patrons and stockholders. 








In speaking of the accomplishment by 
means of induction, Mr. A. S. Hibbard, 
of Milwaukee, says that a house with a 
metal roof, located within a short distance 
of the railway track where the system is 
used, can be converted into a station without 
a wire connection to the telegraph line. A 
telephone instrument in the house can be 
connected with the roof and the ground and 
a circuit is thus secured. By stepping to 
the telephone, a Morse operator can read 
and reduce to paper the message as easily as 
he could take it from the little brass ticker 
on the desk. Where there is a large number 
of wires stretched on the same poles, the 
sound would be so weak that it could not 
be distinctly heard, as it would be equally 
divided on each wire within the limit of the 
sound of the wire upon which the message 


is sent, 





The annual report of the American Bell 
Telephone Company appears in this issue of 
the Review 
report ever made by the company, and is a 


It is the most comprehensive | 


complete and valuable review of the tele-| 


phone history of this country for the past 
year. 





The telephone fraternity will greatly 
regret to hear of the death of Charley Ross, 
Assistant Superintendent of the Central 
Union Telephone Company, which occurred 
at Columbus, Ohio, March 25th, of neuralgia 
of the stomach, after a week’s illness: He 
was widely known and a popular and success- 
ful telephone manager. More extended men- 
tion of Mr. Ross appears on our eighth page. 





Among none of our exchanges, outside the 
purely scientific and technical, are we so 
much interested and entertained as by Geyer’s 
Stationer, the leading and representative 
journal of the stationery trades. It is newsy 
and bright, instructive and amusing, and one 
may devote a whole morning to examining 
exchanges and yet not discover so much that 
is readable and suggestive as is contained in 
its columns. 





The sale of the Southern Telegraph Com- 
pany, which was to have occurred last Satur- 
day, at Richmond, Va., by the commission- 
ers, was indcfinitely postponed, an order to 
that effect having been entered inthe United 


States Court at Norfolk upon the petition of | 


J. B. Pace, of this city, one of the largest 
bondholders of the Southern Company. Mr. 
D. H. Bates, President of the Baltimore and 
Ohio Telegraph Company; Mr. E. S. Stokes, 
President of the United Lines Telegraph 


Company; Mr. Robert G. Ingersoll, and rep- | 


resentatives of the Western Union and Mutual 
Union telegraph companies, were pre-ent, 


and it is very probable that there would have | 


been some lively bidding by these prominent 
telegraphers had the sale been allowed. The 
property of the Southern Company would be 
a valuable addition to any telegraph system. 





The telephone lines between this city and 
Philadelphia are not yet ready for public 
use, but are so far completed that trial con- 
versations can beheld. Through the courtesy 
of General Manager E J. Hall, the Review 
office was put in communication with the 
telephone company’s office in Philadelphia, 
on Tuesday last, and an unusually satisfac- 
tory conversation was held, every word 
uttered in Philadelphia being heard clearly 
and distinctly in this office, with, no per- 
ceptible induction or ‘‘ noises” interfer ng. 
The gentlemen composing the staff of the 
Amcrican Telephone and Telegraph Com- 
pany are certainly deserving of great praise 
for bringing this long distance telephoning 
to its present state, and in doing this they 
have had difficulties to overcome that none 
but those actively engaged in this new and 
highly commendable enterprise fully appre- 
ciate. 





We publish the complete text of the bill 
of complaint filed in the U. 8. Court at 
Columbus, Ohio, by the attorneys represent- 
ing the Government in its suit to annul the 
Bell telephone patents. The bill comprises 
little that is new, but covers concisely much 
that is old, and which has been passed upon 
by a number of distinguished judges, in- 
cluding Gray, Blatchford, Lowell, Wallace 


and McKenna, who have in every case 
decided in favor of Bell. The New York 


Sun, in speaking of these gentlemen, says : 
‘They form a very notable body of men, 
and they have dispensed justice in the name 
of the United States in this region for years. 
For years also there have been inventors and 
speculators who have tried to show to them, 
by every method possible to be devised, that 
the law indicated that the telephone patent 
belonged to some other person than the 
patentee, and these judges have invariably 
and incessantly decided that the law was 
with Bell.” Our readers will’ find the 
bill worthy of perusal, as it includes in one 


collection all complaints that have ever been | 


made against the present successful holders 
of the Bell patents, 


Annual Report of the American Bell 
Telephone Company. 





A VERY COMPLETE AND INTERESTING REVIEW | 


OF THE TELEPHONE BUSINESS. 





Sizth Annual Report of the Directors of the 
American Bell Telephone Company for Year 
Ending December 31, 1885. Read at the 
Annual Meeting in Boston, March 30, 1886. 

OFFICE OF THE 


AMERICAN BELL TELEPHONE COMPANY, l 
Boston, March 80, 1886. 
To the Stockholders: 

The year ending December 31, 1885, has 
not been marked by the increase of business 
of previous years, but, although there has been 
a loss of subscribers in exchanges at certain 
points, on the whole the licensed companies 
have more than held their own, the total 
number of subscr’bers showing an increase 
of 2,969, and in telephones in use of 4,466 
during the year. 

The comparative statistics which follow 





are substantially accurate; but, as usual, we | 


are prevented from giving figures with the 
precision which would be possible if the 
entire telephone system were managed by us 
directly : 
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UNDERGROUND WIRES. 
Miles of | oe of 
Wire Wire eee 
Under- Under- ewe 
ground, ground, . 
1885. 1686. | 
Washington.... 770 992 | 222 
Chicago...... ine 760 760 
New York...... " 627 | 627 
Pittsburgh... . 223 614 391 
Boston........0¢ 232 289 57 
Brooklyn...... ee 134 134 
Baltimore .... ane? 11 11 
Milwaukee..... aes | 1 i 
1,225 8,428 2,203 
EXTRA-TERRITORIAL LINES. 
| Fe 
Jan. 1, Jan. 1, Jan. 1, Jan. 1,/S£2 
1283. || 1884, 1885, || 1886. [SE 
= ae SY ae 
Number of lines) 247 598 826/ 931 | 105 
Miles of pole | 
ROE scceciesees 6,154 20,592 | 25,766 | 31,395 | 5,629 
Miles of wire...) 13,653 6,820 


29,359 | 35,631 | 42,461 


INSTRUMENTS. 


Dec. 20, Dec. 20, Dec 20, Dec. 20, 
1882. 1883. 1884 1885. 


Increase 
During 
the Year. 





| 
In hands of | 
lic ensees, | | 


under rent- } } 
al 237,728 298,580 | 325,574 | 330,040 4,466 
| 


EXCHANGE CONNECTIONS. 

The estimated number of ex- 
change connections daily in 
the United States is......... 
Or a total per year of......... 
The number of calls per sub- 
scriber varies in different ex- 
changes from 2 to 10 daily, 
the average throughout the 
UnitedStates being..... area 
as compared with 
the number reported last year, 


746,517 
72,478, 705 


9 


< 


an increase of about 5 per 
cent. 

|The average cost to the sub- 
scriber varies according to the 
size of the exchange and the 
character of the service, from 
2 to 7 cents per connection. 


EXTRA-TERRITORIAL BUSINESS. 
|The average daily number of 





| extra-territorial connections is 6,663 
| or a total number per year of 2,481,995 
|The extra-territorial earnings, 
| as reported, amounted to.... $5 8,740 43 
| of which this Company’s 
Eo; =e nkaacrns $72,677 28 


| an increase over 1884 of .... $5,411 63 
Last year’s statement included the connec- 
tions between exchanges of the New York 
‘and New Jersey, and the Pacific Bell and 
|Sunset Companies, on the receipts from 
which we receive no percentage. These do 
| not appear this year, which will account for 
the apparent decrease in the number of con- 
| nections. 
| The removal of open wires from house tops 
| to overhead cables and to underground con- 
dui's has continued, the progress in the latter 
|respect being especially encouraging. The 
|system must always be a mixed one, as the 
final distribution of wires to the customers, 
and the method of reaching places where 
underground work would be too cos'ly, must 
still be overbead; but we think that, within 
|a few years, in all large cities the open wires 
will be placed in cables above or under 
ground to such an extent, at least so far as 
telephone companies are concerned, that the 
|overhead wire nuisance will no longer be 
| serious. 
In New York an amendment to the law 
which ordered all wires in New York city 
j and Brooklyn under ground before last Nov- 
|ember, was adopted, establishing a Commis- 
|sion for each of these cities with power to 
supervise the execution of the law, and to 
arrange for p!acing the wires under ground 
| to such an extent as might be found practic- 
| able. 
| In Brooklyn the Commission has permitted 
| the wire companies to begin their work, and 
/one hundred and thirty four miles of under- 
ground wire have been plac.d there by the 
Telephone Company. In New York the 
Metropolitan Company in August, 1885, filed 
with the Commission the necessary plans and 
statements for an underground system, and 
| applied for permission to prosecute the work, 
but so far without success, and this work in 
that city is at present at a standstill. 
The treasurer’s statement to Dec. 
31, 1885, shows gross earnings 
for the year, from all sources, 





Ee Renner ieee $2,765,884 93 
So eee eer 972,688 45 





Net earnings 
Miscellaneous credits......... 


$1,793,196 48 
16, 00 














Sh erie alge hig airs $1,809,196 48 
Regular dividends 

SS Sere $1,170,192 00 
Extra dividends 

a pone 392,044 00 
are $1,562,236 00 
Reserve written 


off for deprecia- 
tion of instru- 
WR vicsnxs 90 

$1,682,988 90 


100,752 














Balance to surplus account.... $147,007 58 
Total surplus to date.......... $1,204,120 01 

We have received durivg the year in stock 
of licensed companies, $516,316.67, of which 
$207,200 was for licenses, and the rest for 
cash, and have sold $29,631. We have re- 
ceived during the year in dividends from li- 
censed companies, $597,469.99, an increase of 
about $122,000 over the previous year. 

With longer experience the telephone com- 
panies have learned that the cost of maintain- 
ing and reconstructing their plant has been 
generally underestimated, and many of them 
have in consequence been forced to recoznize 
that the profits upon telephone business are 
less than they had expected and _ believed. 
For this reason they have appealed to us to 
make certain concessions in their contract 
relations, and we have given this subject care- 
ful consideration. 

We think that our licensed companies 
should be led to feel that it is for our interest 
as much as their own that they should be 
successful. The agreements, speaking broadly, 
between our licensees and ourselves, are that 
they shall furnish capital for establishing 
and developing the business, and that we 
shall supply the patents, which for a time 
are expected to give exclusive rights, and re- 
turns large enough to invite capital to an in- 
dustry involving unusual risks. 

We have met our licensees ; first, by agree- 
ing when desired, that our share of net earn- 
ings jointly with theirs, may be used for 
construction purposes, so that we in these 
cases are om the cost of developing the 
business ; second, we have made a reduction 
in the royalties on telephones used in small 
places where the rates are low. This reduc- 
| tion involves a loss of royalty amounting to 
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about $200,000 per annum on our present | Overland Company ; Baxter Overland Com- | accomplishing this was as follows: In 1884 | such power is already within the reach of the 


business, ofset, as we believe, by keeping 
more telephones in use than would be out 
un‘ler the old rates, and it gives relief where 
it is most needed. 

In the case of the New England Company, 
we have made substantial concessions to the 
licensees, and have agreed to amend their 
contract so as to provide for future construc- 
tion, and at the same time to enable divi- 
dends to be paid from the net earnings, which 
have necessarily been used for some time past 
for the purposes of construction ; and we are 
carefully maturing plans by which those 
companies which are not receiving a fair re- 
turn upon the sash actually invested in the 
business, may no longer be deprived of an 
inc»me upon their property. 

During the yeara pole line has been built 
between New York and Philadelphia, with a 
capacity of seventy wires, and twenty-four 
copper Wires placed upon them. various sizes 
being taken for the purposes of experiment. 
Some difficulty has been found in securing 
rights of way for this line. Sufficient facul- 
ties are not yet secured in Philadelphia for 
reaching customers there, but it is expected 
that this will soon be a*complishe1 so that 
the question of commercial demand between! 
two large citiesa hundred miles apart wil 
presently have a fair test. The Metropolitan 
Company of New York, pays for and owns 
over one half of this line, and will divide the 
expenses and receipts with us. The line is 
practically completed, and, with twenty-five 
wires, will cost about $215,000. 

In our report last year it was mentioned 
that additional capital would be needed for 
this business ; and that we had applied tothe 
Massachusetts legislature to authorize an in- 
crease in our stock. As this was refused, 
and the volume of the business, if successful, 
will need capital far beyond the amount of 
our unsold stock, we have been oblige to 
make other provisions for developing this im- 
portant branch, and have organized a com 
pany under the laws of New York for this 
purpose, called the American Telephone and 
Telegraph Company. Mr. Vail has becn 
made President of the company, and has 
general supervision of its work. Mr. E. J. 
Hall, Jr., is the general manager, with im- 
mediate charge. As soon as sufficient en- 
couragement is received to continue building 
these long lines. the above company is pre- 
pared to build between Boston and New 
York, and other important points. 

The Canada ee has had a year of 
prosperity in spite of the adverse action of 
the Government in annulling the Bell 
patents. Theirsubscribers have increased from 
7,418 to 9,614, in fact more than in any previ- 
ous year. The company gives good service, 
is not discouraged by threatening legislation 
from extending facilities as fast as needed, 
and has increxused its net earnings from $119, - 
000 in 1884, to $150,000, in 18835. 

To meet its necessary construction, this 
company increased its capital stock in 1885, 
$250,000, of which $200,000 has been issued, 
and which was sold at par. Of this increase 
we took our pro rata share, namely, $117,- 
500. Its stock of $1,200,000 is worth par, 
and its Montreal directors, who are also con- 
sidera):le stockholders, feel much encouraged 
about the future of the company In De- 
cember, 1885, a decision was rendered by the 
Department of Agriculture, to the effect that 
the Edison patents owned by the Canadian 
Company had not been forfeited under the 
provisions of their Patent Act. 

During the yeara number of our cases have 
been argued and decisions reached or in- 
junctions granted A short statement of the 
most important is as follows :— 

The case against the Molecular Telephone 
Company, which has been pending since 
July, 1883, was argued before Judge Wallace 
on the 30th of March, and on the 24th of 
June a final decree was given for the com- 
plainants, and an injunction issued. 

The Rogers Telegraph and Te‘ephone 
Company, a licensee of the Pan Electric 
Company in Pennsylvania suffered default, 
and an injunctionissued on the 26th of June; 
and in the same State a preliminary injunc- 
tion was granted. after full hearing before 
Judges McKennan and Atcheson, on the 8th 
of July, in the case of the Western Pennsyl- 
vania Telephone and Telegraph Company, 
a licensee of the National Improved Com- 
puny, and final decree was made and injunc- 
tion issued in December following. 

On July 16, a bill was filed in Builtimore 
against the Pan Electric Company aud its 
licencees in that city andin Washington, and 
on Sept. 15 the Court refused to grant delay, 
and issued a restraining order until the case 
could be heard. 

The case against the Peoples’ Telephone 
and Telegraph Company, using the Hopkins 
instruments, was finally argued before Judge 
Wallace in December, and an injunction was 
granted the same day. At the same time he 
heard arguments in the parent Overland 
case, and at once granted the injunction. 

Depending on the last case were suits 
against various of the Overland sub-compa- 
nies, and injunctions issued against all of 
these. This includes the following compa- 
nies :— 

Overland Company, of New Jersey ; Penn. 





pany, of Philadelphia; Maryland Overland 
Company; Indiana Overland Company ; 
Baxter Overland Company, of Central New 
York, and Michigan Overland Company. 

In the suit against the Overland Telephone 
Comyany of Lexington Ky., hegun Aug. 
31, 1885, arguments were heard on Oct. 6, 
- 4 preliminary injunction was granted 

ct. 

The Drawbaugh case was re-opened in 
October by consent, to allow the defendants 
to put in what they claimed to be newly dis- 
covered evidence, and arguments on this 
were heard by Judge Wallace, at Syracuse, 
in December, but the Judge decided that 
their was nothing in the new matter to alter 
the views already expressed by him, and he 
reaffirmed his former decree. 

Other injunctions granted during the year 
were against the McDonough Company on 
February 14, 1885; New Jersey Telephone 
Company, using the McDoneugh claims, on 
July 10; and the Citizens’ Telephone and 
Telegraph Company (Cleveland, Ohio), on 
August 18 

The Dolbear, Drawbaugh, Molecular, 
Overland, and West Pennsylvania cases 
are either in, or on their way to, the Su- 
perior Court, and the Dolbear case is ex- 
peted to be reached at the October term. 

Regarding the procee lings of the Pan 
Electric Company and the proposed Govern- 
ment suit, the stockholders will naturally 
feel much interest and the facts will be 
stated somewhat in detail : 

The Pan Electric Telephone Company was 
organized in 1883. with a capital of $5,000,- 
000, the ostensible basis of value for which 
was a group of patents, some of which re- 
lated to telephones, of one Rogers. Its head- 
quarters are in Memphis, Tennessee, which 
is also the home of Senator Harris, and 
others of its promoters. 

These patents are perhaps the most palpa- 
ble infringements upon the Bell patents that 
any one has yet attempted to rely upon; 
there is not even the roo of any inven- 
tion prior to Bell, and the inventions are of 
no importance whatever. The company had 
apparently se little to offer, that it was for a 
time difficult to see what they expected to 
accomplish, either in the establishment of a 
telephone business, or in starting a legal con- 
test. 

The principal stockholders were leading 
politicians in the Southern States, and their 
operations, so far as the telephone business 
goes, have been mostly confined to that pait 
of the country. 

General Joseph E. Johnston, of Virginia, 
was made president of the company, Senator 
A. H. Garland, of Arkansas, its attorney, 
and Senator Harris, of Tennessee, General 
Johnston, Senator Garland, Casey Young, 
J. D. C. Atkins, of Tennessee, J. H Rogers, 
formerly of Tennessee, now of Washington, 
D. C., and Robert F. Looney, of Tennessee, 
its directors. 

These gentlemen received large blocks of 
the capital stock, paying nom‘nal sums in 
money for the same. Sub-companies were 
formed, frém whom bonuses in cash were 
taken for the right to practice the Rogers in 
ventions in different places, and additional 
blocks of the stock of these sub-companies 
appear to have come to the promoters. On 
Jan. 4, 1884, Mr. Garland was asked for an 
opinion on the Rogers patents. One D. E. 
Myers, who said that his attention had been 
drawn to the stock of the Pan Electric Com. 
pany, wrote as if for information upon a mat- 
ter of investment, but it appears that Myers 
was himself in the service uf the Pan Elec- 
tric Company, and was therefore not inter- 
ested in buying its stock, but in selling it. 

Mr. Garland replied upon the following 
day, giving wht from its tone purports to be 
a professi»nal opinion, to the effect that he 
had carefully examined the Rogers patents, 
and that he was clear that they in no way in- 
fringed the Bell patent. Nothing contained 
in his letter indicated that he wa; interested 
deeply, as a stockholder, in the market value 
of the Pan Electric stock. Upon this opinion 
largely, it appears, the bonuses were obta ned 
from sub-companies and efforts were made 
to sell Pan Electric stock. 

Yet it is clear that the right to practice the 
Rogers inventions could have no substantial 
value under any circumstances. If the patents 
now controling the telephone business could 
ve declared void, the Pan Electric would 
only share the telephone field with all 
comers, and the rights for which the bonuses 
and stock were taken are wholly of imagi- 
nary value, while Mr. Garland’s opinion 
about the Rogers patents was not shared even 
by his associates, since it was renounced by 
them at the hearing before Secretary Lamar, 
when they squarely stated that if Bell's 

atents were valid, the Rogers patents in- 
ringed them, and they did not propose to 
contest that point. 


The first way in which the influential 


names were to be used was, therefere, in! 
laction on the part of the Government, the 


' proceedings of the Pan Electric associates, 
‘and the fact that they could secure the aid of 


getting money for supposed rights which 
had no value. The second was perhaps 
equally ingenious, but so far not as success- 
ful. It wasa plan to get the suits of the Bell 
Company against the Pan Electric Company 
and associates stopped. The programme for 





an attempt was made to get a statute through 
Congress, authorizing the Government to 
bring suit to have patents vacated under cer- 
tain circumstances. This measure was got 
through the House almost unnoticed, but it 
did not pass the Senate Committee on Pat- 
ents. 

This move failed, but after Mr. Garland 
became Attorney-General, and the other 
Pan Electric leaders received important po- 
sitions under the Government, it was decided 
without the aid of any statute to ask Attor- 
ney-General Garland to order a suit brought 
to annul Bell’s Patents, on the ground that he 
obtained them by fraud, and that he was not 
the first inventor. 

Mr. Garland declined to act, but left Wash- 
ing'on for Arkansas, and his next in office, 
Mr. Goode of Virginia, within a day or two 
of his departure, received a similar request 
from an associate company of the Pan Elec- 
tric, called the National Improved Telephone 
Company of New Orleans, and upon one 
day’s examination decided that there was 
reason and authority for consenting, and he 
ordered the suit brought, not in Massachu 
setts, where our company exists, but in Mem. 
phis Tennessee. He further placed in charge 
of this suit, with authority to proceed in the 
name of the Government, the very man who 
is the most active manager in the Pan Elec- 
tric enterprise, namely, Casey Young, ite 
secretary and treasurer, and Geo. B. Gantt, 
also a stockholder, and Luke E. Wright, of 
Memphis, and J. R. Beckwith, of New Or- 
leans. For some reason these men were so 
contident that the suit would be ordered, 
that they had a bill all ready (printed before- 
hand in New Orleans), which was immedi- 
ately filed in Memphis. 

As soon as Mr. Goode ordered this gov- 
ernment suit, counsel for the Pan Electric 
appeared in Baltimore before Judge Bond, 
who was about to hear our application for 
injunction against that company, and asked 
for a postponement of proceedings, for the 
reason that the government suit was a valid 
objection to a preliminary injunction, thus 
exposing the motive of the whole movement. 
This request was not granted, a restraining 
order against the Pan Electric Company was 
issued, and the Court will hear the case in 
due course. 

The President, finding that Mr. Goode’s 
action had been taken without reference for 
information to the Department of the Inter- 
ior, suggested to the Department of Justice, 
that it would be better to conform to usage 
in such matters ; and the suit was withdrawn. 
A new request was then preferred and sent 
to the Department of the Interior for infor- 
mation. The Secretary of the Interior, Mr. 
Lamar, of Mississippi, gave a hearing, last- 
ing a week, on the question of the Govern- 
ment suit, at which Messrs. Dickerson, 
Smith, and Storrow, appeared for us. With- 
out considering the merits of the questions 
involved, he advised that the Government 
had a right to bring such a suit, and also that 
it should do so, apparently because there was 
an allegation of fraud involvins officers of 
one of the depariments, which, for some 
reason not explained, he thought could alone 
effectually be investiga‘ed in a suit by the 
Jovernment itself ; but he advised that the 
Government shoul’ cunduct its own case and 
at its own expense. 

On the 1st of February our suit for in- 
junction against the National Improved Com 

any in New Orleans, the associate of the 

an Electric Company, was reached. Once 
more the counsel for our opponents ap- 
peared, with the request that the case be 
postponed because the Secretary of the In- 
terior bad advised the Government to bring 
suit against us, and that other cases ought 
not to be hear until that was decided. 

It is easy to understand the injury to the 
Bell interests that would follow if the United 
States courts should refuse us all protection 
against infringement until the government 
could try over again and determine all the 
questions relating to the priority of the tele- 
phone invention, which it has taken us eight 
years of arduous litigation to bring to their 
present condition of readiness for the Su- 
preme Court. 

The Court at New Orleans refused to stay 
proceedings, the arguments have just been 
heard and we hope for an early injunction in 
this case. 

Here, then, the whole programme lies ex- 
posed : a plan to sell rights that had no value 
on the strength of prominent names—a plan 
to wreck our property by stopping our suits, 
pending years of wholly unnecessary litiga- 
tion—a plan to deceive the public into the 
belief that the defeat of the Bell patents 
would confer value upon Pan Electric stock ; 
—a plan to inveigle Mr. Cleveland’s admin- 
istration into support of this scheme. 

If such a plan can succeed, what interest 
in this wide country is safe from an infa- 
mous attack? If any doubts have existed as 
to the expediency of statute permitting such 


such men as Mr. Garland, Mr. Harris, and 
General Johnston, ought to be put an end to 
them. If there is any reason to believe that 


Government, without a statute, can any one 
doubt that it should be removed by immedi- 
ate probibition from Congress ? 

If the Government, upon a simple allega- 
tion of fraud in the obtaining of patents or 
other Government grants, made by interested 
parties, can be called upon to bring suits 
either at its own expense, or under the man- 
agement of the interested party, to annul its 
own agreements, any poor inventor may 
have his fortune wrecked by powerful com- 
petitors ; any owner of property based upon 
Government agreements or land or other 
grants may find the Government, on whose 
faith he has expended his money, appearing 
before its own Courts, in favor of some irre- 
sponsible or dishonest claimant. 

It has been urged that nothing but the an- 
nulling of our patent in suit, by the Govern- 
ment itself, would suffice to enable others to 
enter the telephone field. There is no weight 
in this, for with every decision in our favor, 
we have barely been able to keep the field 
free from serious infringement, and it is cer- 
tain that one decision by the United States 
Court, invalidating our patent, would be 
enough to flood the country with competing 
companies. 

It seemed inconceivable that, upon this 
state of facts, the essential parts of which 
were already public, the Government should 
lend any countenance to such an enterprise. 
We felt entire confidence that Mr. Lamar 
would advise that, at least under such cir- 
cumstances, the two parties interested should 
be left to fight their battles before the courts 
in the usual way, and his decision took us 
wholly by surprise. 

When he made it public, it seemed proper 
to place the facts in the case before the Presi: 
dent; and the president of your company 
went to Washington, and had an interview 
with Mr. Cleveland. The latter was told 
that the present owners of the Bell Patents 
had bought them in good faith, in the belief, 
which they still entertained, that they were 
properly obtained, and were valid; that on 
the strength of United States patents, and re- 
peated decisions of the United States Courts 
in their favor, the parent company and its 
licensees had invested vast sums of money in 
putting this invention into use throughout 
the country; that the sum of fifty or sixty 
millions of dollars were now at stake in the 
business. That every issue which the Gov- 
ernment was asked to raise was already in the 
records of several cases that had been argued 
and passed upon by the United States Courts, 
which were already far on their way to the 
Supreme Court, on appeal, and that the first 
of these cases was expected to come up in 
October. That we had expended eight years 
of litigation, involving over fifty days of 
argument by the ablest counsel we could pro- 
cure, the taking of over five thousand pages 
of testimony, and the expenditure of half a 
million of dollars. That our licensees could 
not but view with alarm the prospect of going 
ence more over this expensive and tedious 
road, in the face of a suit brought by the 
Government at the instance of a company 
which they believed to be wholly speculative 
and irresponsible. 

It was shown that the programme of the 
Pan Electric Company was to get our suits 
stopped, and not tried, and to avail of official 
influence to get this accomplished, and it was 
explained how thoroughly our property could 
be destroyed without trial, could the existing 
suits be suspended while the Government 
suit was slowly making its way to a decision. 

But the Government-adheres to the advice 
of Mr. Lamar, and on the twenty-third day 
of March filed a bill against this company 
and our licensees in Ohio, at Columbus, 
Ohio, before Judge Baxter, who would also 
have heard the case had it been brought at 
Memphis. Messrs. Thurman, of Columbus, 
and Lowery, of New York, with several 
others, have been selected as counsel, and it 
is not our belief that the management of the 
suit is to be left within the control of the Pan 
Electric Company, or that the government 
intends to allow any unnecessary delay to be 
interposed in its prosecution. It is to be 
ee however, that it has taken this distin- 
guished group of counsel over two months to 
decide: the questions which Mr. Goode dis- 
posed of in a single day. 

While there has undoubtedly been a wide- 
spread feeling of anxiety among our stock- 
holders and licensees at finding the power of 
the Government thrown into the scale before 
its own courts, under the circumstances just 
described, our counsel and the directors feel 
no uneasiness as to the result of such a suit, 
as all the matters involved have been the sub- 
ject of repeated decisions. 

Regarding the question of locality of a gov- 
ernment suit, we are advised by counsel that 
jurisdiction can only be had over us in Mas- 
sachusetts. 

It is said that the Government seeks to find 
a place where no telephone cases have yet 
been heard, but if this be true, its attitude is 
not easy to understand. 

If the subject has already been passed upon, 
it cannot under established usage be again 
considered by the Circuit Courts, and if it is 
new, a court which has already made itself 
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x», Morgantown, Lenoir, Blowing Rock 
and Piedmont Springs, N. C., are all to be 
connected by telephone. 

«*, A Lowell special says: Erie Telephone 
Company declared its usual quarterly divi- 
dend to-day of 50 cents per share. 

«*, The annual meeting of the Mexican 
Telephone Company is called at the Astor 
House, in New York, April 14. The books 
closed March 20. 

«*, It is claimed that no woman ever 
answers a call by telephone without smooth- 
ing down her hair, working up a smile, and 
trying to make a good impression on the 
transmitter. 

«*, The improved flexible cords made by 
the Western Electric Company are meeting 
with great favor. The advantages of the 
new form of conductor, for either telephone 
or switchboard cords, are such as to lead to 
its general adoption. 

«*» The Western Electric Company has 
becn obliged to increase its facilities for the 
production of Disque Le Clanche Batteries, 
owing to the large demand which results 
from the superior materials and care em- 
ployed in their manufacture. 


«*» A new telephone company, known as 
the ‘‘Egan Telegraph and Telephone Com- 
pany,” has been incorporated in Columbus, 
Ohie. Mr. Chas. E. Egan’s patents are to 
be used. The incorporators are W. Y. 
Miles, C. D. Firestone, Geo. M. Peters, C. 
E. Egan, J. H. Butler, and others. 


«*, The American Telephone and Tele- 
graph Company have located their public 
telephone exchange for Philadelphia con- 
nections at 140 Fulton street this city. The 
swi'chboards are being set up, and private 
offices arranged so that patrons can hold 
secret conversation with Philadelphia parties. 


«*, The Turnbull telephone, the experi- 
ments with which the Review has described, 
is not going to have a path of flowers te suc- 
cess. Major William Chase Barncy is about 
to make things interesting for it by endeavor- 
ing to show that it is an infringement of the 
molecular telephone patent, taken out sev- 
eral years ago, and containing for its chief 
feature the perpendicular pendent carbons 
resting against a horizontal carbon bar. 
Major Barney declares that the Turnbull 
telephone has not a point about it which has 
not already been covered. He is preparing 
to publish a warning through the press to in- 
tending investors. 


»*, The statement of the output of tele- 
phones by the American Bell company for 
the month ended March 20, as compared 
with last year, is as follows: 








1885. Ine 

Gross output... ...-.... 2,819 2,027 *208 
Instruments returned... .1,2! 2,967 1,735 
Wet OUtpat.cscves, svc 1,587 60 1,527 





*Decrease. 
Thus far this year the output has been as 
follows: 








Gross output..... «+--+. 8,822 7171 1,651 

Instruments returned....4,188 8,008 *3,815 
Net output ....... ..... 4,634 +832 5,466 
*Decrease. tNet loss. 


«*» In April of last year the United States 
Circuit Court granted an order restraining 
the Clay Commercial Telephone Company, 
of Philadelphia, from carrying on its busi- 
ness, and after hearing argument reserved 
its decision in the case. Counsel for the 
Clay Commercial Company recently filed a 
petition in that city asking to have the re- 
straining order revoked and annuled and a 
decision in the suit postponed until such time 
when the suit to be instituted by the United 
States against Alexander Graham Bell, in- 
volving the validity of the latter’s patents, 
shall be determined. No further action was 


aken than the filing of the petition. 





Charges Made in the Government 
Telephone Suif. 

THE REASONS PRESENTED FOR SEEKING TO 
ANNUL THE PATENTS ISSUED TO 
ANDER GRAHAM BELL. 

The petition of bill of complaint in the 
suit brought by the United States Govern- 


patents was filed in the United States Circuit 


ALEX- | 
| present suit it brought for the purpose of 


charge is made that certain letters patent 


|issued to Bell, dated March 7, 1876, and 


numbered 174,465 were illegally and im- 
properly procured to be issued, and the 


having justice done to the various parties to 
the action, as well as to all others in whose 


ment to annul and vacate the Bell telephone | interest and for the restoration and protec- 


| tion of whose rights this proceeding is insti- 


Court, in Columbas, Ohio, last week, by | tuted. The Patent Office records bearing 


District Attorney Kumler. 
issued also directing appearance by the de- 


Process was| 0D the case are made part of the complaint. 


In order for Bell to obtain his patent law- 


fendants by May 1, and requiring the answer | fully it was necessary for him, under the 


to be filed on or before June 1. The peti- 
tion with its accompanying exhibits fills a 
large printed pamphlet. From this it is ap- 
parent that the groundwork of the action is 
the fraud alleged to have been practiced by 
Alexander Graham Bell in obtaining his 
patents by the connivance of persons hold- 
ing official position in the United States 
Patent Office and by misrepresentations 
made in his behalf. On the question of the 
jurisdiction of the court in Ohio, the bill is 
explicit and shows the grounds for bringing 
the suit here. It is understood that this will 
be the first question that will be discussed in 
connection with the case. The local counsel 
retained by the Bell people are Messrs. Tay- 
lor & Taylor. 

In the bill of complaint the United States 
of America appears as complainant, the re- 
spondents being thus described: ‘‘The 
American Bell Telephone Company, a’ cor- 
poration under the laws of Massachusetts; 
the Central Union Telephone Company, a 
corporation under the laws of Illinois; the 
Erie Telephone and Telegraph Company, in- 
corporated under the laws of the State of 
Massachusetts; the Central District and 
Printing Telegraph Company, incorporated 
under the laws of Pennsylvania; the Cleve- 
land Telephone Company, the City and 
Suburban Telegraph Company, the Miami 
Telephone Company, the Buckeye Telephone 
Company —the latter four companies incor- 
porated under the laws of Ohio—and Alexan- 
der Graham Bell. The bill is one in equity 
and is addressed to the Judges of the United 
States Circuit Court for the Southern Dis- 
trict of Ohio, Eastern Division. The counsel 
appearing for the Government in the matter 
are Solicitor-General Goode, acting for the 
Attorney-General; Philip H. Kumler, United 
States District Attorney, for the Southern 
District of Ohio, and these special counsel: 
Messrs. Allen G. Thurman, Grosvenor P. 
Lowrey, Hunton & Chandler, and Charles §. 
Whitman. The Solicitor-General acts for 
the Attorney-General in the matter, it is ex- 
plained, because of the latter’s disability to 
prosecute. 

We publish below the chief features of the 
bill, showing fully the position taken by the 
Government’s counsel: 

The United States is empowered, the bill 
goes on to say, to promote the progress of 
science and useful arts by securing for 
limited times to authors and inventors the 
exclusive right to their respective writings 
and discoveries. The conditions are that 
the art or thing shall be new and useful and 


~| that a patent shall have been duly obtained. 


It is the duty of an applicant for a patent to 
make known fully, fairly, and in good faith 
to the proper Government officers all matters 
bearing on his invention or discovery and its 
connection with the history or state of the 
art to which the invention or discovery 


5| belongs. Thisis for the purpose of enabling 


these officers to determine properly whether 
the applicant is really the first inventer and 
thereby entitled to the grant of a monopoly. 
The power and authority to issue a patent 
extends only to the case of inventions ac- 
tually new and useful, and to the person 
who is the true original, and first inventor. 
Whenever a patent is, by accident, inadvert- 
ence, mistake, or fraud issued to a person 
who is not the true inventor or for an inven- 





provisions of section 4,888 of the Revised 
Statutes, to file in the Patent Office a written 
description of his alleged invention and the 
manner and process of using it in such full, 
clear, concise, and exact terms as to enable 
any person skilled in the art or science to 
which it appertained, or with which it is 
most nearly connected, to make and use the 
same. In regard to any machine or appara- 
tus connected with it his duty was to explain 
the principle and the best mode of applying 
such principle so as to distinguish it from 
other inventions, and to point out particu- 
larly what he claimed as his invention or 
discovery. Any intentional omission or 
failure to do this or any attempt by wide 
generalizations and ambiguous language te 
discourage further inventions in the same 
field, or to cover antecedent or future inven- 
tions or tu deceive or mislead the public, 
rendered the patent void. 

Although up to the time of the issue of 
the patent to Bell he had never in fact been 
able to transmit articulate speech by the 
method or apparatus described by him in his 
application, he purposely, it is charged, 
framed his application and claim in ambig- 
uous and general terms so as to cover antece 
dent and future inventions and to mislead 
the public and the patent examiners. He 
did not declare that his invention had any- 
thing to do with transmitting articulate 
speech by means of electricity, but referred 
to it as an ‘“‘improvement in telegraphy,” 
and made special reference to a recent ap- 
plication made by him for a patent for a 
method of ‘‘multiple telegraphy,” and 
treated his invention as another method of 
this. He made no claim for a capacity to 
transmit speech. This misled the examin- 
ers, who failed to make search on the sub- 
ject of transmitting speech by electricity, 
aud rendered the patent so issued void. 
Moreover, on January 20, 1876, when Bell 
filed his application, he did not believe him 
self to be the inventor of all the so-called 
improvements in telegraphy described and 
claimed in the specification. He did know 
and believe that certain of these improve- 
ments had been previously known to and 
used by others. If it had not been for his 
untrue statements on these points the patent 
would not have been issued to Bell. 

It was well known at the time that Philip 
Reis, of Germany, did about 1861 devise, and 
subsequently improve, an apparatus for 
transmitting speech by means of the galvanic 
current. The publication of his work was 
familiar to the scientific world, and prior to 
Bell’s application a number of persons in this 
country devised more or less perfect forms 
of apparatus for transmitting speech by 
means of electricity. 

On February 14, 1876, the day on which 
Bell filed his application at the Patent Office, 
and before he did so, Elisha Gray, of Chi- 
cago, filed a caveat for an invention ex- 
pressly declared to be ‘‘ to transmit the tones 
of the human voice through a telegraphic 
circuit and reproduce them at the receiving 
end of the line, so that actual conversation 
can be carried on by persons at a long dis- 
tance apart,” the claim being for ‘‘ the art 
of transmitting vocal sounds or conversation 
telegraphically through an electric circuit.” 
By law—Section 4902, Revised Statutes— 
Gray was entitled to have his caveat pre- 


tion or part of an invention not both new | served in secrecy in the Patent Office, and to 


and useful, the Government may bring the 


| file his description, specification, drawings, 
| 


case to a judicial investigation and deter. |@nd model within three months after notice 
mination, so that the patent may be upheld, | of any other application, filed within one 


annulled, reformed, or modified ‘‘as in law 
and equity and good conscience it ought 


to be.” 
It is in pursuance of this duty that the 


| year, with which such caveat would in any 
manner interfere. Gray was also entitled to 


have Bell's application, with its description, 


|model, etc, depo-ited in the confidential 





archives of the Patent Office until three 
months had expired, so that if Bell’s claim 
interfered with his own the Patent Office 
should apprise Gray of the fact. The exam- 
ining officer notified Gray on February 19, 
1876, of Bell’s claim, describing the latter’s 
application as one for a ‘‘ telephonic tele- 
grapb,” which signified ‘‘a far-sounding 
method of transmitting telegraphic signals, 
but not a far-speaking instrument for the 
transmission of human speech,” such as Gray 
claimed in his caveat. 

Despite the statutory requirements as to 
secrecy, the examining officer of the Patent 
Office communicated to Bell the fact of the 
filing of Gray’s caveat soon after this was 
done, as well as the general nature of the 
claim contained in it, and some information 
of the particular method employed. Bell 
followed up this knowledge, and induced 
some of the patent officers to further violate 
the requirement of secrecy by setting on foot 
an inquiry for Bell’s benefit as to the precise 
time of the day when Gray’s caveat was filed, 
‘and thereupon, without any certain proof, 
and contrary to law and the custom of the 
office, it was determined, contrary to the 
fact, that said caveat was filed after said 
application, although on the same day.” As 
a result, it was determined that Gray was not 
entitled to the notice which had already been 
given, nor to the benefits of Section 4,920 as 
regards Bell’s application. The Patent Office 
Examiner, who had the matter in charge, 
without letting Gray know of the question 
that had been raised as to the time of filing 
or of its determination, and without giving 
him any opportunity to prove the time of 
filing his caveat, announced to him on Feb. 
25, 1876, that the notice sent him had been 
given under a misapprehension and was with- 
drawn. The complaint then sets forth : 

“That the said Bell, having unlawfully 
obtained certain information as to essential 
features of the invention of Gray as disclosed 
by his caveat, proceeded without delay to 
make substantial amendments of his speciti- 
cation and claims, which amendments were 
made on the 29th day of February, only four 
days after said withdrawal of notice was 
communicated to said Gray ; that such amend- 
ments related to such parts of said Bell’s 
alleged invention which he and his assigns 
have since claimed as the cardinal element or 
feature of his patent—to wit, the transmission 
of sounds by gradual or undulatory changes 
in the electrical current, as distinguished 
from alternate or pulsatory changes; that in 
the notice of the 19th of February, 1876, the 
said Examiner had distinctly advised the said 
Gray that the application of Bell seemed to 
conflict with his caveat in respect to ‘the 
method of producing the undulations by 
varying the resistance of the circuit, and the 
method of transmitting vocal sounds tele- 
graphically by causing these undulating cur- 
rents;’ that this same Examiner, without the 
knowledge of the said Gray, communicated 
to Bell the fact that Gray’s invention varied 
the resistance and produced undulations by 
means of a liquid transmitter; that upon and 
in consequence of this surreptitious informa- 
tion, and of the unlawful communications 
respecting the said caveats made to the said 
Bell, as herein above alleged, the said Bell 
made the said amendments, more clearly de- 
fining the distinction between pulsatory and 
undulatory currents, and substituting the 
word ‘ gradually’ for ‘alternately’ wherever 
it occurred in one of his claims; and your 
orator charges that these amendments were 
substantial, as well in themselves as in their 
bearing upon the rights then secured by Gray 
under the statute, and were not verified by 
oath, and that the said patent was issued 
thereon and during the pendency of said 
caveat, and with undue and unusual haste, 
and without proper consideration of the 
rights secured by said Gray, or of the interest 
of the cilizens of the United States with re- 
spect to the art of telephony sought to be 
monopolized by said Bell. 

‘* And your orator further shows that the 
said Bell ingratiated bimself into the favor 
and confidence of the attorney of said Gray, 
and, in order to induce the said Gray to 
abandon his caveat, did, as early as March 3, 
1876, and before his said patent was issued, 
falsely and fraudulently cause said attorney 
to believe that he (Bell) had invented a speak- 
ing telephone prior to the said January 20, 
1876, and also that such invention was really 
described therein, and induced said attorne 
so o represent to said Gray; and that accord- 
ingly the said attorney, by letter of March 3, 
1876, caused the said Gray to be informed 
that the said Bell had the older and better 
claim, and gave it as his ‘judgment’ that it 
would not be advisable for the said Gray to 
press his claim for the invention. 

‘* Your orator shows, on informotion and 
belief, that said Gray believed these false 
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suggestions, snd was thereby induced to 
take, and did take, no action in pressing his 
said caveat for a patent for many months, 
and until Jong after said Bell bad secured his 
said patent upon his said application, and 
that by these wrongs and frauds aforesaid, 
and others to be presently stated, said Bell 
suceceded in securing the aforesaid patent 
for an invention of great value which he did 
not discover, and to which, as between him 
and said Gray, the said Gray was entitled to 
priority.” 

The Examiner regarded Bell's application 
as one for an improvement in multiple teleg- 
raphy, as the bill states. His opinion was 
that Bell’s application and Gray’s caveat in- 
terfered on principles employed in harmonic 
or multiple telegraphy, but not in the art of 
transmitting speech. Bell’s language and 
drawing gave no intelligible notice that one 
portion of his specification related to tele- 
phony, which had come in general use as the 
term for denoting the transmission of speech 
by means of electricity. 

It was on March 10, 1876, three days after 
the patent was issued to him, that Bell 
obtained for the first time articulate speech 
by an electric speaking telephone. This 
was not achieved with any device or ap- 
paratus described in his specification and 
patent, but was obtained by the liquid trans- 
mitter or water telephone described in Gray’s 
caveat and derived by Bell from the latter. 
Bell’s devices, up to the time of filing his 
application, did not transmit and deliver 
articulate speech. He did not intend so to 
operate them, nor was he aware that they 
would do so. There is not and never was, it 
is declared, an electric speaking telephone in 
use made in accordance with Bell’s alleged 
invention, and the instrument used by the 
American Bell Company was not invented or 
discovered by Bell, ‘‘nor did he invent or 
discover any essential part or principle of the 
same.” The instruments are declared to be 
combinations of the inventions of other 
persons, some made before and some since 
Bell’s alleged discovery. 

Another point made is that even if Gray’s 
caveat had not beeao filed and Bell’s patent 
had been properly issued as for the improve- 
ment in telegraphy described in it, it would 
still be void and ineffective to secure any ex- 
clusive claim for the art of transmitting 
audible speech by the process set forth in the 
fifth claim of Bell’s patent, because all his 
claims are bad in form and substance and 
void as a matter of law. The fifth claim is 
for the method of and apparatus for trans- 
mitting vocal and other sounds telegraphic- 
ally by causing electrical undulations similar 
in form to the vibrations of the air accom- 
panying the sounds. This is declared to be 
void because the words ‘‘ method of” merely 
describe the function and mode of operation 
of the machine. The claim for an ‘“‘ap- 
paratus”’ is void because ro mechanical de- 
vice is specified. The claim of cansing un- 
dulations in a particular supposed form is a 
mere matter of speculation and is not the 
subject of a patent. The transmission of 
vocal sounds by electricity was notoriously 
old, and there is no attempt to claim a more 
perfect transmission electrically. The patent, 
furthermore, is void because it does not 
point out and distinctly claim a new and 
useful art, machine, manufacture, or com- 
position of matter, but attempts to include 
in a patent and claim the alleged invention 
of an artand a machine. It unlawfully at- 
tempts to cover by a patent the function per- 
formed by an apparatus and an abstract 
principle and law of nature. The patent, 
also, is a fraudulent attempt on Bell’s part to 
enable him and his assigns, by the aid of 
their vague and general descriptions, to 
avail themselves of subsequent discoveries 
and inventions and interfere with other iv- 
ventors. Bell in his specification and claim 
nowhere pointed out or described any ap- 
paratus or device or means for carrying his 
pretended invention into effect in such a 
Way that the same can be constructed or 
operated by others. 

The next matter discussed in the bill is 
that of priority of invention of the tele- 
phoce. Bell, it is declared, was anticipated by 
Reis, Cromwell Fleetwood Varley, Antonio 
Meucci, Elisha Gray, Thomas A. Edison, 
Asahel K. Eaton, and many others. The 





discovery is either the property of one of 
these or else has been abandoned and is free 
to all. The telephones made by prior in- 
ventors are in existence and demonstrate 
that they are such. All the inventions and 
discoveries and parts claimed by Bell as new 
and original had been long before his patent 
known and described in various publications. 
Every material part of his alleged invention 
had been long before patented by others. 
Bell, in order to fortify himself, further im- 
posed on the Patent Office on Jan. 15, 1877, 
when he made another application and had 
issued to him on Jan. 30, 1887, patent No. 
186,787, which purports to be granted for 
specified devices and apparatus for transmit- 
ting speech by electricity. Every material 
part of these was taken by him bodily from 
well known and existing apparatus, devices, 
and plans invented by others for the pur- 
pose. He framed his claims im this second 
patent so as to give him and his associates 
the practical monopoly of well known and 
essential devices used and combined in all 
instruments for the transmission of articu- 
late speech by electricity. Those claiming 
under him hold that the two patents give 
them not only a monopoly of the art of 
transmitting speech electrically, but also of 
all the essential parts of any apparatus by 
which such transmission can be effected. 
Bell appropriated Prof. Amos E Dolbear’- 
magneto telephone, which is now used as a 
receiver by the American Bell Company. 
Prof. Dolbear exhibited a complete, perfect 
articulating telephone on Sept. 20, 1876, 
combining all the appliances now used in 
that of the company mentioned under Bell’s 
patent of Jan. 30, 1877. Dolbear was about 
to get a patent for his telephone and com- 
municated with a friend named Percival V. 
Richards. The latter was a friend and asso- 
ciate of Bell, and inadvisedly told the latter 
of Dolbear’s invention, giving him also a 
description of it. Gardner G Hubbard, 
Bell’s father-in-law, shortly afterward told 
Richards that Bell had obtained a patent on 
the devices of Dolbear over two years pre- 
viously. This statement was untrue, but 
Dolbear believed it, and for a long time 
ceased his efforts to patent his telephone. 
Bell and Hubbard, after getting Dolbear’s 
invention, went to Washington and obtained 
the pateut No. 1+6,787 onit. Bell simply 
appropriated Dolbear’sinvention. Professor 
Dolbear soon after made a contract with the 
Gold and Stock Telegraph Company of New 
York for the manufacture and sale of his 
telephones, and they were sold for nearly 
three years. Then the Western Union Tele- 
graph Company, which controlled the Gold 
and Stock Company, agreed with the Ameri- 
can Telephone Company on a compromise 
in what is known as the Dowd case, appro- 
priated to themselves the entire profits of 
telephony in the United States, and sup- 
pressed the fact of Dolbear’s invention and 
Bell’s misappropriation of it. In further 
pursuance of this scheme the telephone com- 
pany and the Western Union got up a collu- 
sive interference case in the Patent Office 
between Bell and Dolbear. The latter was 
not represented except in name, and the case 
was prosecuted so as to suppress the fact 
that, as against Bell Dolbear was the in- 
ventor. The counsel on both sides were in 
the same interest, and so it was decided that 
Bell was the inventor of the telephone. For 
this fraud the patent No. 186,787 was in- 
valid and should be canceled. 

The telephone device claimed by Bell was 
previously used, it is declared, by the follow- 
ing persons : 

James W. McDonough, Daniel Draw- 
baugh, Elisha Gray, Thomas A. Edison, 
Amos E. Dolbear, Philip H. Van der 
Weyde, Adolph Ott, W. F. Channing, Ben- 
jamin F,. Edwards, James Hamblett, Jr., 
Edward Farrar, Antonio Meucci, W. 8S. 
Voliker, Edward E. Pickering, Charles R. 
Cross, Alfred C. Holeomb, Ellen Holcomb, 
Philip Reis, Royal E. House, David Hughes, 


Asahel K. Eaton, Dr. S. D. Cushman, 
Signor Mouzetti, Paul La Cour, Prof. Yates 
and Cromwell Fleetwood Varley. 

In explaining wily various corporations 
are made respondents, and showing why the 
suit is properly brought in Ohio, the bill 


, of complaint sets forth : 
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‘* And your orator shows to your Honors 
that by mesne assignments in writing, in due | 
furm made and executed by the said Bell, | 
and duly recorded in the Patent Office of | 
the United States, the said Alexander Gra- 
ham Bell transferred the said letters patent | 
to the American Bell Telephone Company, | 
No. 174,465, dated Murch 7, 1876, and also | 
the said letters patent, No. 186,787, dated | 
Jan. 30, 1877, and each of them, and has) 
become divested of a!l right, title and inter- | 
est therein, and has transferred his title in| 
and to said letters patent, and in and to the | 
matters and grants therein contained, to the | 
American Bell Telephone Company. 

‘‘That your orator has made the said 
Alexander Graham Bell defendant in this 
bill, not by reason of any interest, right or 
title in said patents, as he has become di- 
vested of all right, title oriaterest therein, but 
that he may, 1f he so choose, appear herein 
and assert any pretended mght, claim or in- 
terest which he may telieve himself pos 
sessed of, and be heard herein. 

‘** Your orator further shows that the said 
defendants, the American Bell Telephone 
Company, duly incorporated under the laws 
of Massachusetts, and the Central Union 
Telephone Company, a corporation duly 
chartered under the laws of Illinois, and the 
Erie Telephone and Telegraph Company, 
incorporated under the laws of the State of 
Massachusetts, and the Central District and 
Printing Telegraph Company, incorporated 
under the laws of the State of Pennsylvania. 
and the Cleveland Telephone Company, the 
City and Suburban Telegraph Company, the 
Miami Telephone Company, and the Buck. 
eye Telephone Company, the latter four 
incorporated under the laws of Ohio, and 
the defendant, Alexander Graham Bell, all 
of whom are made defendants to this bill 
are present, and are found and have prop- 
erty and do business in the State of Ohio, 
within the jurisdiction of this court, and are 
now engaged in carrying on business of 
telephony and maintaining a close monop- 
oly thereof in the said dis'ricts, that is to 
say, in said eastern and western divisions of 
said Southern District and in said Northern 
District of Ohio, under and by virtue of 
siid patents to said Bell, and by the means 
and in the manner hereinafter set forth.” 

The American Bell Company, it is further 
stated, owns all the telephone instruments 
used in the business in this country. The 
number of these in Ohio is over 20,000. The 
local companies own the poles and wires. | 
The parent company furnishes the franchise | 
and exclusive right of the patents and the | 
instruments, together with a contract stipu- | 
lation that it will supply counsel and main- 
tain all suits and do all things to make the 
business an exclusive and close monopoly 
without charge to the local company. The | 
local companies divide the profits with the 
parent concern. 

The American Bell Company is entitled 
to and has an interest in the property, busi- 
ness and right of the other companies made 
defendants in this action. The bill goes on 
to say that the telephone having become a 
necessity, the American Bell Company by 
virtue of its patents is demanding and 
receiving large sums of money for the use 
of its telephones. It is oppressing the peo- 
ple upon what are believed to be invalid 
grants. The amount involved in the present 
action ix over $10,0.0 No private suit can 
be brought to determine whether the patents 
of Bell were fraudulently obtained as against 
the United States, and whether they should 
be vacated and declared null as against the 
people of the country. Considering these 
things and that the patents still remain 
of record as apparently valid, the presen 
proceeding is declared to have been in- 
stituted because the complainant “is rem- 
ediless in the premises under the rules of the 
common law, and can only have relief in 
this form of proceeding.” 

The prayer of the complaint is that the 
defendants make answer to the complaint; 
that the Bell patents be declared null and 
void; that it be declared that the patents 
were wrongfully procured to be issued by 
means of fraud, false suggestion, conceal. 
ment, and wrong on the part of Alexander 
Grabam Bell, and that there is nothing in 
the patents or specifiations on which a mon 
opoly of a patentable invention could have 
been lawfully granted to him, and that the 
patents be repealed and the record of them 
b eexpunged; that the original letters patent 
be surrendered to the court, so that the Pat- 
ent Office seals may be removed or destroyed. 
If however, the court should determine | 
that the patents are not wholly void and not | 
deserving to be wholly repealed, but are | 
merely partly so, a decree is asked for re- | 
pealing such parts as the court may deem | 
void, ‘ and that the said patents and| 
each of them be treated as contracts and be | 
re-formed, limited, and modified as in equity | 
and good conscience they ought to be.” An_| 
injunction is also asked restraining the de 
fendants, their —_ etc., from setting up| 
any bretense or claim under the Bell patents, 
or from pleading these in judicial proceed- 
ings as evidence of any grant or right con- | 
ferred on Bell or his assignees. | 














.... There really seems to be no limit to 
the possibilities of science. The London 
Times, for instance, in its birth notices, an- 





nounces : “ ‘To Lady , adaughter ; by 


cable.” What next ? 

‘ A steamer lighted by electricity 
passed through the Suez Canal Monday 
night, March 22. This is said to be the first 
instance of the kind. 


.... New Bedford has set the example for 
New England cities by being the first to 
grant a street railroad company permission 
to run its cars by electricity. 

. A certificate of incorporation of the 
Empire Automatic Fire Alarm Company, to 
operate in Rensselaer and adjoining counties, 
has been filed. The incorporators are George 
P. Ide, Gardner Earl and A. N. Belcher. 
The capital stock is fixed . at $100,000, 
divided into 1,000 shares, with a provision 
to increase the stock to $250,000 if desired. 
The company’s principal place of business is 
in Troy, N. Y. 

.... At the last annual meeting of the 
Telegraphers’ Mutual Relief Association of 
Washington, Wm. H. Young was elected 
president, James B. Anderson, re-elected 
secretary and James H. King, re-elected 
treasurer. The executive committee con- 
sists of the president and secretary, Messrs. 
A. J. Lombard, W. B. Harveycutter, J. C. 
Noyes, L. M. Smith and Harry W. 
Dowling. The secretary’s report showed 
present membership of forty-nine; $170 paid 
out in benefits the past year and cash in the 
treasury, $476. 

.... In the Court in General Term, Jus- 
tice Merrick, of Washington, D. C., has 
delivered the opinion of the court in the case 
of R. C. Hewitt and others against the Wes 
tern Union Telegraph Company to restrain 


| the erection of telegraph ‘poles in the city. 
| In the Equity Court Justice Hagner granted 


the injunction, but the court in banc has re. 
versed this decree and directed the dismissal 
of the bill with costs. 


.... Among the latest inventions is that of 
a match which may be used over again an 
indefinite number of times. The wood is 
soaked with a peculiar chemical solution 
which renders such re-using practicable. 
Even such an insignificant item as the saving 
of the amount of wood ina match, will in 
the course of a few years have quite a 
visible effect upon our forests, for it is esti- 
mated that the matches consumed in the 
United States each year require wood to 
the value of $3,298,000 in their manu 
facture. 

..-. Railroad men are engaged in agitat- 
ing the question how to provide for electrical 
signals between conductor and engineer, a 
necessity which is becoming as grave in its 
demands as was the adoption of a brake 
which would act as a protection to human 
life. The present system cf bell-cords is in- 
adequate, made so by the increased number 
of cars now composing the average passen- 
ger train. When one baggage-car and two 
coaches—at the outside three coaches—com- 
posed the regular trains, it was ne difficult 
matter to signal the engineer with the regu- 
lation bell-cord. To-day this is all changed, 
and standing upon the sixth or seventh 
coach, the conductor cannot tell whether he 
has given the signul or not, while at the rear 
of the train the bell-cord is a useless ap- 
pendage. Superintendent Hammond, of the 
Missouri Pacific telegraph service, is of the 
opinion that telephone communication can be 
established on moving trains as easily as in 
regular telegraph service, which he pro- 
nounces a success. He considers the estab- 
lishing of communication between engineer 
and conductor, which can at all times be 
relied upon, to be of far more importance 
than telegraphing from a moving train. The 
only difficulty to be overcome is the connec- 
tion between cars. 








8 


HLECTRICAL REVIEW. 





[April 3, 1886 








familiar with matters relating to telephone 
inventions would seem to be the one most 
likely to give quick and intelligent despatch 
to the business, 

To assume that there is any prejudice in 
our favor,in the various courts before whom 
our suits have been heard, would be an in- 
dictment of a large part of the judiciary by 
the Executive, for which there can be no 
justification. 

Regarding the newspaper agitation that has 
attended this Pan Electric exposure, it is 

. proper to say that we have taken no part in 
it, directly or indirectly. While it would 
have beeu wholly within our right to place all 
the information within our reach in the pos- 
session of the press, we felt that having 
adopted the course of going directly to the 
Government with the facts as we understood 
them, it was the proper course, at least under 
the then existing circumstances, to take no 
part in any discussion in the newspapers. 

Yet it has been impossible to avoid a sense 
of outrage at the whole transaction, and the 
support it has received in official circles, 
which made it difficult to maintain silence, 
and we feel that this full statement of the 
matter is due to the stockholders. 

Last summer, Mr. Vail, feeling that a due 
regard for his health required relief from the 
arduous duties of General Manager, resigned 
that position, which he had held with great 
benefit to the company since its formation. 
Being desirous of availing ourselves of his 
energy and wide knowledge of the telephone 
business, we made arrangement with him by 
which he undertook the general supervision 
of the American Telephone and Telegraph 
Company, as president, and the more imme- 
diate supervision of the affairs of the New 
York Company. He will also give such at- 
tention to any other of our interests as we 
may from time to time desire. 

Mr. John E. Hudson, who has been with 
us as counsel for years, accepted the position 
of General Manager and Solicitor, and his 
familiarity with our affairs has enabled us to 
make a change in management with the least 
possible inconvenience. 

Mr. C. J. French, who formerly repre- 
sented our interests in various of the import- 
ant Western companies, has been elected As- 
sistant General Manager in place of Mr 
Madden, who also resigned during the year. 

Mr. Hudson, has, since last September, 
performed the duties both of General Man- 
ager and Attorney, but this involved alto- 
rether too much labor, and Mr. Geo. Y. 
Lovesett has lately been retained as attorney 
and will relieve Mr. Hudson of a large part 
of the legal work of the office. 

The Western Electric Company has been 
brought into a much better condition than it 
was in a year ago, the company being free 
from debt, and possessed of a substantial 
surplus after paying regular dividends of 
one and a half per cent. per quarter during 
the year. The condition is due in a great 
degree to the careful management of Mr. W. 
S. Smoot, who assumed the presidency of the 
company in January, 1885, and whose re- 
cent death has deprived us of a most faithful, 
upright and efficient officer. 

The laboratory has conducted a large num- 
ber of experiments in connection with patent 
litigation. In addition to this, further ex- 
amination has been made into the matter of 
underground work, and cable systems, and a 
series of experiments are in progress. 
Further experiments are also in progress in 
reference to underground work, in connec- 
tion with overhead systems. 

The Patent Division has proceeded with 
its werk of digesting and indexing, for easy 
reference, pateuts of the United States and 
Great Britain relating to electricity, and in 
bringing forward the history of the develop. 
ment of the telephone system, and in exam- 
ining and reporting upon the novelty and 
value of various inventions submitted to the 
Company. This division has also, during the 
year, prepared specifications and applications 
for patents for inventions made by em- 
ployees of the Company and others, which 
have been thought of sufficient value to 
patent. 

Mr. Gilliland resigned his charge of the 
Mechanical Division about Nov. 1, 1885, and 
Mr. H. VY. Hayes has assumed the position. 

The Mechanical Department and Testing 
Department, heretofore in separate buiidings, 
have been combined and have recently been 
moved to new quarters, with great gain in 
the matter of convenience, but without ad- 
ditional expense. 

In April, 1885, the State of Indiana passed 
a law restricting the price of rental of a tele- 
phone to $3.00 per month and $2.50 each, 
where two are used. This was done against 
the almost unanimous report of the commit- 
tee which had examined the subject, and be- 
fore whom careful testimony had been 
placed as to the cost of telephone service. 

This raised at once two questions of the 
highest importance in our licensees: 

First. The question of the right of the 
Legislature to make such restrictions. 

Second. The question of public policy in 
respect to such legislation. 

A case testing the validity of the law was 
brought, and carried up to the Supreme 
Court of Indiana, ;and the Central Union 





Company doing the telephone Lusiness of 
Indiana, gave testimony beyond dispute that 
telephone service in Indianapolis and other 
cities actually cost that company more than 
$3.00 per month per subscriber. That Court 
has recently decided that the law is valid, 
but has accompanied this decision by lan- 
guage which implies a doubt whether the 
law is either wise or just. The Court based 
its opinion Jargely upon the so called police 
power of the State, which is said to confer 
the right to control matters affecting the 
safety and convenience of the public, and 
quoted the case of a restriction enforced 
against the patent owners of a dangerous oil 
in behalf of its position. 

But there is no queston as to public safety 
involved in. the telephone law, and as the 
telephone is certainly a convenience to the 
public, of less consequence than the supply 
of food and clothing, 1t does not seem prob- 
able that the right to regulate the telephone 
business, even without considering the ques- 
tion of patent right, exists, unless the State 
has the power to regulate prices of all otber 
commodities. If this general power does 
exist, surely the patent right must give some 
protection to a business which wholly depends 
for its peculiar value upon patented inven- 
tions. 

The Court made the distinction that the 
price for the right to practice the invention 
could not be interfered with, but that as soon 
as the invention was embodied in a tangible 
article. like the telephone. the State possessed 
the right to limit the price for the use of it. 
This is to assert that the State has only to 
take one step round, in order to practically 
accomplish that which the Court itself says 
it must not do, and this whole ground is so 
opposed to the generally accepted theory 
upon which patented articles have been 
bought and put into use, and to the whole 
theory of the patent law, which purports to 
ensure full protection for the exclusive use 
of the invention during the lite of the patent, 
that it seems incomprehensible that the view 
of the Indiana court can be correct. 

In consequence of-this decision the Central 
Union Company is obliged to close its ex- 
changes in the principal cities and large 
towns ; there seems to be no other course, 
unles3 the company is willing to do business 
at a heavy loss, until the rate law can be 
repealed. The public will necessarily be put 
to serious inconvenience, and the Telephone 
Company is helpless to give relief. In Ohio 
and New Jersey, similar bills which were 
before the Legislatures of those States have 
been rejected or postponed, and we have 
every confidence that the same result will be 
reached in several other States, including 
Massachusetts, where the same legislation 
has been attempted. 

The Indiana case is to be appealed to the 
United States Supreme Court, and the result 
will be awaited with anxiety by many others 
than those interested in telephone property. 
If the States possess such right as is claimed 
by the Indiana Court, the motive of public 
policy should still operate against its exercise. 
Why should the telephone business be regu- 
lated as to price more than other industries? 
The reasons offered are that telephone com- 
panies are monopolies, and that they have 
been granted certain privileges of location, 
but as they are monopolies only by virtue of 
the patent system, which is everywhere ac- 
cepted as a partof our public policy to which 
all the States are committed, no State in 
fairness ought to destroy that which this 
patent system has created, and the privileges 
of location which have been granted them 
are so precarious, that sufficient obstacles are 
already placed in the way of conducting their 
business, by their being obliged to put their 
money into plant of such uncertain tenure. 
Sound public policy is surely against the reg- 
ulations of the price of any class of com- 
modities by law. If it is admitted with tele- 
phones, it may presently be proposed for 
anything else which the public wants. 

In the discussion of this matter, the cir- 
cumstances that these patents are property 
bought and paid for, seems often to be wholly 
overlooked by those who are proposing to dis- 
tribute the benefits of the telephone to the 
public. It is the buyer using his majority 
vote to fix prices, without reference to the 
rights of the seller. It is often asserted that 
telephone rates are too high, but the assertions 
are unaccompanied by any proofs, and those 
who make them do so without that knowl- 
edge of the business necessary to a fair judg- 
ment. 

As the stockholders generally have not 
been able to acquaint themselves with these 
matters, it may not be out of place to say a 
few words about this question. 

Had an offer been made in the first place 
to put a wire, a switch apparatus and oper- 
ators, day and night, at the service of each 
subscriber, and to charge not over five cents 
per connection within usual exchange limits, 
can it be doubted that such a charge would 
everywhere have been accepted as moderate ? 
In fact the cos: to the subscriber for exchange 
service varies from two to seven cent per 
connection, according to amount of use and 
quality of service required, and the average 
is not far from four cents. The price of 
connections from one exchange to another 





is from ten cents upwards, according to dis- 
tance, which compares most favorably with 
telegraph messages, since immediate response 
is secured and a conversation of three min- 
utes or even more, allowing the exchange of 
several hundred words, instead of the ten 
word message of common use in telegraphy, 
with considerable delay in getting replies. A 
telephone subscriher’s wire, too, is used on 
an average but about five times a day, and 
must be maintained in idleness the rest of 
the time, while a telegraph company only 
maintains as many wires as it expects to keep 
busy. In Boston and its branch offices 
alone, for example, the Telephone Company 
maintains 4,565 miles of wire which are 
mostly in idleness nine-tenths of the time. 

Different qualities of telephone service are 
just as necessary as different qualities of 
clothing, foud, or railroad service, and prices 
of telephone exchange service must vary as 
surely as prices of other commodities, unless 
cities are willing to content themselves with 
the kind of equipment and service which 
answers in a village, which theyare not. In 
a small town one can only reach perhaps one 
to two hundred persons, in a city as many 
theusand—this is worth the difference, es- 
pecially since the apparatus must be much 
more costly throughout. 

It is natural that the fact that the price of 
telephone service increases with the number 
of subscribers instead of decreasing should 
not be understood by those outside of the 
business ; and perhaps if the practice of 
charging in proportion to the number of per- 
sons reached, in other words, in proportion 
to the facilities placed at the disposal of a 
subscriber, had been adopted, the reason for 
the increase in price would have been easier 
to comprehend. 

The calls increase very rapidly with the in- 
crease of subscribers, and this means more 
operators in proportion, and the operators 
are a large part of the expense. 

If those who are interested in this problem 
would study it out with the assistance of 
practical telephone men, instead of assuming 
that all telephone managers are trying to de- 
ceive, the matter would become much better 
understood. 

Regarding this whole attempt to restrict or 
harass telephone companies by attacks, such 
as have been common in State legislatures of 
late, it may be said that there is probably in 
the public mind a general misunderstanding 
of the questions involved. 

The facts that control telephone expense 
are as yet imperfectly understood by even 
the best telephone men, and they are con- 
stantly perverted by persons who have ad- 
verse interests, or who for improper purposes 
have instigated legislative attacks upon tele- 
phone companies. 

The telephone situation is worthy of more 
careful attention than it his received at the 
hands of the public. Its features are pecu- 
liar, and the development of telephone facili- 
ties is certainly of high importance to our 
people. Although in the ten years that have 
passed since the invention became public, 
156,000 miles of telephone wire have been 
built, over which 275,000,000 communica- 
tions now pass annually ; we are in reality 
only at the threshold of the business It is 
possible already to talk with ease between 
Boston and Philadelphia over our experi- 
mental wire, yet the connection of our prin- 
cipal cities and large towns by thoroughly 
praciicable telephone systems has, in fact, 
only been begun. 

With the improvements which are rapidly 
coming into use, the aim must be nothing 
less than to provide a complete working sys- 
t2m throughout the United States, which 
will give facilities for instant conversation 
between all points within many hundred 
miles of each other, such as is now possible 
within the limits of asingleexchange. This 
cannot be accomplished by competirg com- 
panies, each reaching only part of the per- 
sons wishing to become subscribers to such 
asystem. The service is divested of half its 
value the moment half the people retire to a 
second system, and of much more should 
there be still further sub-division. In other 
words the value of the thing consists in 
placing each person in the same system with 
each other one, and this can only be done 
under one general plan. 

The contracts which we have made with 
our licensees are all shaped with this com- 
plete general telephone service in view, For 
purposes of inter-communication between 
exis'ing smaller systems, it is arranged that 
all shall work together, and the fact that the 
telephone companies throughout the land 
have been held under such a general plan by 
the force of a government patent, has been 
and is of the highest importance to the pub- 
lie, for in no other way could even the pre- 
sent condition of telephone development have 
been reached so soon, or without great con- 
fusion among competing companies and the 
multiplication of the wire nuisance, which 
would have been intolerable. 

To any one who will think whut it would 
mean, if instant verbal communication could 
be had by any person here with every city 
and town in New England, and as far as 
Philadelphia, perhaps even Washington and 
Chicago, with similar facilities ia all parts of 
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| the country, it must be clear that this is 
something well worth the risk of money, 
thought, and labor by the companies; well 
worth encouragement from the people. The 
| work that has been done is at least some 
| guaranty of what will follow, if the protec- 
tion promised by our patents is not interfered 
with. The public is ripe for the use of such 
a convenience, the inventive talent of the 
country is providing new methods for mak- 
ing it available,—will the legislatures inter- 
| pose to prevent all progress, through mis- 
| conception of the problem, or because misled 
by interested parties ? 

What has already been accomplished has 
been under every discouragement that can be 
|thrown upon a property resting on patent 
|rights. But a small percentage of patented 
|inventions prove valuable, and all sucb are 
| usually compelled to run the gauntlet of law- 
| suits from pretenders, so long as their pat- 
ents live. Capital, therefore, is timid about 
such investments, and nothing but the ex- 
pectation of large temporary reiurns will 
bring it out for the development of a business 
like this. 

While it is true considerable returns have 
been received upon our property since 1883, 
it is equally true that for years we were with- 
out dividends or other income from our in- 
vestment ; our patents have but seven years 
more to run, and we are still working, as al- 
ways before, under a heavy fire and an ex- 
penditure for defence which nothing but a 
prospect of liberal returns would, for a mo. 
ment, justify. 

To undertake such a work as has just been 
outlined, large sums are required for construc- 
tion. It is within the power of State Legis- 
latures to so alarm capital that might be at- 
tracted to such a business, that it would be 
wholly useless for a time to attempt any im- 
portant work of the kind suggested. The 
attack upon rates is one of the most di- 
rect methods of removing all inducement to 
extend telephone facilities ; but, even if the 
right to absolutely regulate this matter were 
conceded, the question whether the few 
thousand persons who now are connected 
with telephone exchanges shall have tele- 
phone service a little cheaper than at present 
is of trifling importance to the country, com- 
pared to the completion of a telephone 
system adequate to the needs of the whole 
people. 

The directors feel that the outlook ahead 
is promising, that there is good prespect of 
an early favorable termination of our most 
important suits, and strong reason to hope 
that further unjust legislation will not be 
seriously attempted, so that we may look 
forward to an opportunity to devote our- 
selves to the extension and completion of our 
telephone work. 

For the Directors, 
W. H. Forses, 


President. 





Death of Charles W. Ross. 


A painful duty arises this week in chron- 
icling the demise of Mr. Chas. W. Ross, of 
Columbus, Ohio, who was at the time of his 
decease, assistant general superintendent of 
the Central Union Telephone Company. 

Mr. Ross’ death was sudden and a sur- 
prise to every one. On Tuesday, the 16th, 
he was in Chicago in usual health. On the 
evening of that day he left here to be in 
Cincinnati on Wednesday, in Columbus on 
Thursday, and back to Chicago on Friday 
te witness the experiments with the Wiley- 
Smith induction telegraph system between 
this city and Milwaukee, on which occasion 
he anticipated a pleasant reunion with a 
great number of old telegraph and telephone 
friends. 

An attack of neuralgia of the stomach pre- 
vented his return here, as anticipated, and 
the fell disease, despite the best efforts of 
attending physicians progressed rapidly, 
until 5 o’clock on the morning of the 25th 
when the climax was reached, and death put 
an end to his suffering. 

Probably, for one of his years there were 
few better known practical electricians than 
he, who was everywhere known and be- 
loved as Charley Ross. At an early age, he 
was prominent as a telegraph employe. then 
manager, eventually an assistant superin- 
tendent under Superintendent Williams, of 
the Western Union, at Columbus. When 
the telephone mystery first came to the sur- 
face, Mr. Ross became interested and created 
an exchange at Columbus, eventually becom- 
ing superintendent of the Midland Tele- 
phone Company. In due time, this, with 
other companies, was incorporated into what 
is now the Central Union Company, and in 
this organization Mr. Ross was made one of 
the assistant general superintendents, with 
headquarters in Columbus. 

In every position which Mr. Ross was 
called to fill, his upright, manly bearing, 
honest intent and cheerful disposition meen 
hosts of friends for him. Ever on the side 
of rignt and justice, he was always ready to 
espouse the cause of the oppressed, no 
matter how humble, and do battle in defend- 
ing the just against the unjust. 
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Chemical Electric Light and Power 
Company. 
Editors Electrical Review : 

As shown in the accompanying cut, there 
are twelve cells Volta Pavia connected in 
series, each giving 21-5 volts and 51g am- 
peres; consequently we have the EF M Fof 
twelve and the ampere current of one, or 
very nearly 14 horse. A plant of twelve cells 
is the one mostly in use, as it takes up but 
little room and is capable of supplying four 
15-volt lamps of 8 candles each, or six 5-can- 
dle-power lamps. Each cell has a tight 
fitting cover, which at the same time is the 
positive pole, consisting of thirty one-half 
inch carbon pencils, connected together in a 
substantial manner. By the use of these, in 
combination with other mechanical arrange- 
ments, the internal resistance of each cell 
has been brought down to 5-100 of an ohm; 
and this, with its high electro-motive force 
and remarkable constancy and durability, 
makes it the most efficient cell ever devised. 
The jar or box is of wood, lined throughout 
with lead; all its joints are burnt or welded, 
and it is practically indestructible. 

Inside of the jar sets the especially devised 
large porous cup, which holds the zinc in 
its position and automatically amalgamates 
it, while its containing liquid has always 
a certain relative proportion to the outside 
depolariser or Volta Puvia. When the zinc 
has been inserted in the cup and the solution 
added to the jar, the positive pole or cover is 
placed over the whole; and only two connec- 
tions then appear, one the carbon, and the 
other the zinc. The remarkable duration 
and consecutive power of this battery has 
already been mentioned in this paper. 
Lamps in the elevator in the Mutual Life 
Building in Boston were burned for 3848 
hours, with one charge of Volta Pavia Q. BR. 
solution, exceeding all previous records by 
300 hours. At the company’s laboratory and 
factory, 109 Court street, Boston, there is a 
complete plant in operation, where lamps of 
various candle-power are shown at will. The 
Chemical Electric Light and Power Com- 
pany has devoted its time up to now, 
especially on lighting and running motors, 
for the reason that if it is possible to do the 
above work, it is possible to do everything 
else in the line of battery work. Twelve 
cells will run a motor of sufficient strength 
to drive a small lathe, a sixteen-inch venti- 
lating fan, or any machinery requiring that 
amount of power. 

Economical regulators go with every in- 
stallation, so that it is possible to run from 
one-light candle-lamps up to the full number 
of lights, and still keep each individual lamp 
at its normal candle-power, and . this 
economically, no artificial resistance of any 
kind being introduced with this system, for 
the reason that the generator being composed 
of a series of small generators, we are able 
to control the aggregate, or any part of the 
aggregate, economically at will. The com- 
pany has found it practical to fit up several 
rooms in a house with incandescent lamps 
and only have the battery capacity for light- 
ing one room, so that by turning a switch 
anyone of the rooms can be lighted. Wires 
are also run and attached to a small motor 
for sewing machines, so that in the day-time 
when no lights are in use, six cells are 
utilized to operate the sewing machine. 

The applications of this battery other than 
furnishing lights and power are numerous, 
and require no enumeration here. 

CuemicaL ExLectric Lient 
AND PoWER COMPANY. 
Boston, Mass., March 27, 1886. 


——_—cae 





* * It is probable that no railroad will be 
built this year between Lynn and Nahant. 
Inhabitants of the latter place intend to con- 
trol the matter of transportation themselves. 
The town has almost no residences that are 
not owned by the wealthy families, and they 
of course have no desire for a railroad which 
may lessen the attractions of their beautiful 
peninsula. The Enos Elevated Railroad Co. 
have made some efforts with a view to in- 
troducing their system in this town. What- 


ever may be the system used the motive 
vower will undoubtedly be electricity. 





Executions by Electricity. 

Dr. Southwick, of Buffalo, proposes to 
execute criminals by means of electricity, 
by which death would be instantaneous. His 
idea is to use an ordinary chair. In his city, 
he states, a wire could be run from the electric 
light works to the jail. The man would sit 
in the chair with his head resting against its 
back. The wire entering an insulated sub- 
stance, such as rubber or glass, would con- 
stitute the positive pole. By placing the 
man’s feet upon a metallic plate a connection 
would be formed with the poles. At a 
signal, a switch in another room could be 
turned The current would enter at the base 
of the brain, the center of the nervous sys 
stem, and pass through the man. The heart 
would stop beating, and a complete paralysis 
would ensue. Senator McMillan, of the 
Buffalo district, has introduced in the Legis- 
lature a bill which provides for the appoint- 
ment of a commission to investigate and 
report the most humane method of inflicting 
capital punishment. 


Trost Tae 
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—— Messrs. C. E. Jones & Bro., well 


known electricians and electrical dealers, of 
Cincinnati, Olio, have removed to 55 and 57 


Longworth street, and are again in good | 
order for business, notwithstanding their | 


severe loss by fire several weeks ago. These 
gentlemen, with their usual energy, have 
made quite a number of improvements and 
several valuable additions to their equip- 
ments. This firm is deserving of great credit 
for its prompt resumption of business, after 
an almost complete destruction of property 
by fire. 

—— Wm. A. Harris, builder of the cele- 
brated Harris-Corliss automatic steam en- 
gines, so favorably known in the electric 
lighting field, has recently received orders for 
the following engines : 8S. H. Greene & Sons, 
River Point, R. L, 18’x48”, pulley 15 ft. 
diam., 37-inch face; New Bedford Manufac- 
turing Co., New Bedford, Mass., pair of 
20" x 48”, pulley 20 ft. diam., 52-inch face ; 
F. W. Bird & Son, East Walpole, Mass., 
24”x 48”, pulley, 16 ft diam., 31-inch face; 
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VoutTa-Pavia BATTERY OF THE CHEMICAL ELicTnIc COMPANY OF Boston. 


— A want much felt, especially by bill 
posters fora magnetized tack hammer, has 
not yet been met. It is often desirable to 
drive tacks at a height which cannot be easily 
reached While bummers can be made which 
answer all requirements, the steel soon loses 
its magnetism as a result of the jarring to 
which it is subjected. A coil of wire around 
the hammer head and connected by wires to 
the battery on the person of the workman 
might relicve the difficulty. 





R. D. Wood & Co. (Camden Iron Works), 
Camden, N. J., 18” x48”, pulley 15 ft. diam., 
25-inch face; Chateaugay Ore and Iron Co 
Plattsburgh, N. Y., 24' x48”, pulley 17 f*. 
diam., 31-inch face; James N. Williamson, 
Gibsanville, N. C., 15” x36”, pulley 11 ft. 
diam., 25-inch face; Heywood Bros. & Co., 
Gardner, Mass., 26” x 48”, puiley 16 ft. diam., 
38-inch face; Bernheimer & Schmid (Lion 
Brewery), New York, N Y., 16”x 36”, plain 
fly wheel 12 ft. diam., and to weigh 8,100 





MepicaL BATTERY OF FRENYEAR & Razer, 


Electro Medical Apparatus for Family Use. 


remedial effects of the e 
in the past been prevented by compli- | 
cated and inconvenient forms of apparatus. | 
An exceeding compact, simple and safe form 
of electro-medical apparatus is that illus- 
trated in this issue and devised by Prof. 
Finger, and sold by Frenyear & Razee, 352 
Washington street, Buston. With this bat- 
tery, the application of electricity to cure 
neuralgia, headache, etc., or when used in 
connection with the bath, can be easily made 
by any person. An electric hair-brush con- 
nected with one pole of the battery while 
the other is held in the hand, can be slowly 
moved through the hair, the metallic bristles 
conveying the current to the scalp. The 
whole apparatus is inclosed in a neat cherry- 


wood box. 

---- Edward Atkinson says that substan- 
tially all the commercial failures have been 
simply a removal of so much rubbish; that 
the railway systems of the United States are 
paying a full income on the actual dollars 
invested ; that every sign points to increas- 
ing activity in our industries, and that, 
should there be a sudden start, a scarcity of 
labor would be developed. 


| Ibs. ; 


A more extended use of the curative and | 16” x42’, pulley 13 ft. diam., 
lectric current has | Boston Rubber Co., Boston, Mass., 





Boston. 


Tillotson & Power, Pittsfield, Mass., 
25-inch face; 
18” x 42”, 
|pulley 15 ft. diam, 25-inch face; W. O. 
Atwood, Guilford, Conn., 14” x 36”, pulley 
| 16 ft. diam., 25-inch face; Rhode Island 
Granite Works, Westerly, R. I., 16x36", 
pulley 12 ft. diam., 25-inch face; Brooklyn 
Gas Fixture Co., Brooklyn, N. Y., 12” x 36”, 
pulley 11 ft diam., 21-inch face; Wm. H. 
Crossman & Bro., New York, N v. Y., 18" x42”, 
plain fly-wheel, 18 ft. diam., and to weigh 
20,000 Ibs. 


— Anelectrical tree has been found in 
New Guinea by two German explorers. 
When the explorers reached a spot twelve 
days distant from the coast, they found their 
compass useless, owing to the presence of a 
tree which so completely possessed the 
properties of a high-charged electric battery 
that one of the travelers was knocked down 
when he touched it. Analysis showed the 
tree to consist of almost pure amorphous 
carbon, and it has been named Glassia elec- 
trica, 

—— The Shultz Belting Company, of St. 
Louis, Mo., has just published a new book, 
of value to all engineers and machine men. 
This will be sent free to all applicants. 








—— The Brooklyn Electric Construction 
Company are putting in a plant of 125 city 
lights in Mobile, Ala. 


—— The death is announced, in France, 
of M. Auguste Guérout, well known in con- 
nection with La Lum/‘ere Electrique. 


~— The Faraday Cable is now to be 
generally introduced. Attention is called 
to the manufacturers’ announcement on 
page 15. 

—— During January last the receipts of 

the Parisian Gas Company were diminished 
one percent. This was due to the growing 
usage of the electric light. 
The Toledo Electric Light Company 
has been requested by the City Council to place 
four electric lights on the Cherry street bridge, 
to be lighted every night in the year. In all 
cities where there are bridges the electric 
light is being generally adopted for lighting 
them. 

—— The Cleveland Electric Light Com- 
pany (Thomson-Houston system) bas now 
300 arc lights in use in that city, all private 
lights. Mr. F. J. Stafford is the pushing 
manager of this company, and is well pleased 
with the growth of the business. 

—— The Zell Boiler Company have a 250 
horse-power boiler, running two 150 horse- 
power Armington & Sims engines, at the 





*|works of the Incandescent Electric Light 


Company, of Jackson, Mich. The Dickson 
Manufacturing Company, of Scranton, Pa., 
have exclusive control, and now manufacture 
the Zell boiler. 


—— In many places it is desirable to drive 
dynamos for electric lighting by a power 
which is rendered unsteady by a varying 
load on same line of shafting or by an 
engine making comparatively revolutions 
per minute. The fly-wheel of an engine is 
only a means to equalize the speed by storing 
up motion at one part of the stroke and 
giving it out at another. This may be done 
to even better advantage by placing a heavy 
fly-wheel on the shaft of the armature, or on 
theline of shafting which drives the dynamo. 
In this way gas engines at the Philadelphia 
Electrical Exhibition where shown running 
incandescent lights, which were remarkable 
for their steadiness. 


—— The Electrical Committee of Coun- 
cils, of Philadelphia, at a recent meeting, 
considered the ordinance authorizing the 
Chief of the Electrical Department to lay 
underground conduits for electric light wires 
on Broad street, north from Columbia 
avenue, as far as an appropriation of $2,500 
will go. Chief Walker stated that the money 


‘could be spared from the annual appropria- 


tion, and that if the city was to go ahead 
and operate such a line the light could be 
had for 40 cents per Jamp per night, whereas 
the only bidder for supplying the lights in 
that vicinity asked 75 cents. The members 
of the Committee expressed themselves that 
this would be a good opportunity to test 
underground electric lighting, and the ordi- 
nance was directed to be reported with a 
favorable recommendation. 

—— The new incandescent lamp of Max 
Neuthel, which has been patented in Ger- 
many, dispenses with a vacuum. The fila- 
ment consists of a mixture of conductors 
and non-conductors of electricity, being 
composed of magnesia and porcelain clay, 
saturated with platinoridum salts, and after- 
ward heated to incandescence in order to re- 
duce the absorbed salts to the metallic state. 
The inventor supposes that the electric 
spark jumps from one particle to another, 
causing a heating action of the non-conduct- 
ing substances, which are thus brought to 
incandescence and emit a strong, steady 
light. The filaments are to be strengthened, 
when deemed necessary, by a covering of 
chrome, the melting point of which is still 


‘higher than that of platinum. 
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E- DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Bur ae Alarms, 
House Annunciators, Fire Alarm Boxes, Pins and Brackets, 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


GENERAL OFFICES EASTERN ACENCY, 
AND FACTORY, 33 Astor House Building, 
Detroit, Mich. New York. 


ELECTRIC LIGHT 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING MARCH 
23, 1886. 





i 338,260 Armature for electro-magnets; Charles 
A. Gaiser, Edwardsville, Ill. 
i 338,261 Armature for electro-magnets; Charlee 
A. Gaiser, Edwardsville, Il. 
338,263 Telephonic transmitting apparatus; Jas. 
T. Guthrie, Leesburg, Ohio. 
338,292 Watchman’s time detector; Lloyd W. 
Pennell, Braintree, Mass., assignor to the Tarbox 
Time Register Company, Portland, Me. 
338,298 Circuit-controlling device for watchmen’s 
time recorders; Lloyd W. Pennell, Braintree, 
Mass., assignor to the Tarbox Time Register Com- 





Cuas. M. WILKINS E. WARD WILKINS. 


ESTABLISHED 1867. 


FRANKLIN S. CARTER. 


pany, Portland, Me. FOR THE 
New York, N.Y, asslgnor to the Sprague Blecric| A A "EB FRIC sian a eal COA RTER. MACICLA NT TERN! 
Railway and Motor Company. yess aah 


338,315 Watchmen’s time recorder; James E. Manu ers of and Dealers 
Tarbox and Eugene H. Taylor, Lynn, Mass., as- 


Portland, Men ns Tse Meeisver Companys) BLECTRICAL SUPPLIES for the TELEGRAPS, ‘TBLBPHONE, ELECTRIC LIGHT, ETC: 


338,320 Dynamo electric generator; Charles J. 
Van Depoele, Chicago, IIL 

338,321 System of generating electrical currents ; 
Charles J. Van Depoele, Chicago, Ill. 

338,338 Electric time register and alarm; Chas. 
W. Whited, Battle Creek, Mich., assignor of one- 
half to W. H. Pettibone, same place. 

338,328 Telegraph register; Louis Winterhalder, 
Brooklyn, assignor to the New Haven Clock Com- 
pany, New York, N. Y. 


ery description of 


AN EDISON 


Yi pe ‘ fi ‘ / ‘i ; 
Spiral Incandescent Lamp of 40 Candle Power, 
With adjustable stand for lantern, portable battery 
and two extra lamps for $40. Easily managed. 
Gives as good effects as ordinary calcium light. 
Edison Lamps, Batteries, Instruments, 
Motors and Supplies. 


Send five centstamp for postage on catalogue. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, ete. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 





BARRETT’S CHLORIDE OF SILVER 
TESTING BATTERY, 





338,329 Telegraph register; Frank B. Wood, New 
York, N. Y., assignor to the New Haven Clock Com- 
pany, New Haven, Conn. 


the most constant, compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 


THE STOUT-MEADOWCROFT CO. 


Authorized Agents for Edison Lamp Co., 


rubber cells. enclosed in polished mahogany cases. | (, ans c™ 
PRICES. '21 Ann Street, New York. 


In Polished Mahogany Case with Current Reverse 
50 cell Battery, 7x7x12%% inches ... . cs 00 
32 cell Battery, 6x7x10'g inches. .. . 40 00 
24 cell Battery, 6x7x744 inches .... 38300 
In Plain Case Without Current Reverser. 
16 cell Battery, 5144x644x5 inches . .. . 2000 
12 cell Battery, 54x 5 inches .... 150 
9 cell Battery, 4 See se wm « 12 00 
6 cell Battery, 44 ¢x5 inches .... 1000 
SOLE AGENTS, 


E.S.GREELEY & CO. 


SUCCESSORS TO 
L. Cc. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 
Telegraph, Telephone and Electrical Supplies 
of Every Description. 


7 DEY STREET, - - NEW YORK. 





338,333 Regulator for a9 Alanpel ic machines ; 
Royal E. Ball, New York, N. Y. 

338,343 Printing telegraph; Stephen D. Field, 
New York, N. Y., assignor to the Commercial Tele- 
gram Co., same place. 

338,344 Printing telegraph; Stephen D. Field, 
New York, N. Y., assignor to the commercial Tele- 
gram Co., same place. 

338,352 Electric lamp; George A. Mayo, Lynn, 
assignor by mesne assignments to the Mayo Elec- 
tric Mfg. Co., Boston, Mass. 

338,375 Electro-magnetic reciprocating engine ; 
Charles J. Van Depoele, Chicago, Il. 

338,383 Dynamo-electric machine ; Charles Batch- 
elor, New York, N. Y. 

338,439 Electric signaling apparatus for railway 
trains: Wm. F. Ray, Springfield, Mass. 

338,485 Street conduit for electric and cable rail- 
ways; Henry T. Clay, Philadelphia, Pa. 

338.491 Telephone receiver; John E. Dann and 
John Lapp, Honeoye Falls, N. Y. 

338,492 Telephone transmitter; John E. Dann 
and John Lapp, Honeoye Falls, N. 

338,518 Electrical subway; C narie s C. 
Eldora, Iowa. 

338,522 Electro-magnetic poise adjuster; Chas. 
W. Hastings, Brooklyn, N. Y 















TRADE MARK, 

THARLES A. CHEEVER, President, WILLARD L. CANDEE, Treasurer 
THE OKONITE COMPANY, 
MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 


No. 183 PARK ROW, NEW YORK, 
3e 3,542 Manufacture of hard carbon; James J. 


TARE WO TICE. 


338,549 Electric meter; John S. Raworth, Man- | SSS = = 
chester, County of Lancaster, assignor to Siemens 
Brothers & Company (Limited), 12 Queen Anne’s 
Gate, Westminister, County of Middlesex, England. 

338,550 Automatic electric coupler: John S. Ra- 
worth, Manchester, County of Lancaster, assignor 
to Siemens Brothers & Company (Limited), West- 
minister, County of Middlesex, England. 


cemiah Genkinaaes diel anh aniie valbenne: These Patents cover a BATTERY ZINC with a SCREW THREAD made on the ZINC ITSELF for the 
Elias E. Ries, Baltimore, Md., assignor of one-half | reception of a nut. 


to Albert H. Henderson, same place. - ‘ . F 
338.588 Electric meter; Sebastian Z. de Ferranti, Any Zine so made, unless by us, is an infringement of our patent rights, and all persons making, buying 
or selling the same will be prosecuted. 


West Kensington, County of Middlesex, England. 
In several instances we have been compelled to call attention to the existence of the above patents, 


338,593 Fire alarm; Alma C. Gordon, Dunlap, 
— a and we make this public announcement in order that mistakes may be avoided in future. Our Batteries are 
for or Catalogues &|so widely known and deservedly celebrated that the incentive to copy them as nearly as possible is strong, 
advertised in our columns please ‘ 
mention that you saw the adver- THE LECLANCHE BATTERY COMPANY, 
149 West Eighteenth St., New York. 
soem aver | Gtandard . Werks, 
a 
CHARLES L. mL, MANUFACTURERS OF 
ELECTRICAL suprurss, TELEGRAPH AND TELEPHONE APPARATUS, 
sa Het CALL BELLS, “POST'S” MAGNETO BELLS, 
TELEPHONE STOCKS | 2xNs ana BRACKETS, BATTERIES, &c., &c. 
BOUGHT AND soLD oN commission, IRON, STEEL and HARD- DRAWN COPPER WIRE, WIRE, Delivered at Lowest Prices. 
i=" ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. 23 





5 and 





Gilman, 





















































For the Telegraph, Telephone and Electric Light. 
Specialties : Electric Gas-Ligbting Apparatus, 
Electric Bells and Annunciators, and | 
Burglar Alarms. | 




















wasn WHT ordering Articles| but we warn all infringers that they will be prosecuted to the full extent of the law. 
Min the eT ie 
Filectrical .. 
Hotel and House Annunciators, Burglar Alarms, 
Of all the different Companies of SESE 1 HEE Se 


Chicago Local Stocks and Bonds, 
Ss. Go. InywWnNnNCE#,, 
144 La Salle Street, Chicago. 





Cincinnati, Ohio, U. 8. A, 
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. M. Katsrierscn, President and Treasurer. Witu1aM W. Goopricn, Secreta - 
y vt P. Nicuois, Vice-President. E. R. Know es, Elec. and Superintendent. 


THE BROOKLYN 


Electric Construction Co. 


Electric Apparatus, Dynamos, Are Regu- 
lators, Electric Motors, ete. Electric 
Light Plants a Specialty. 


Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
vices in circuit. Illumination steady, in- 
tense, simple and effective in every way. 
Cost greatly reduced. 


' MANUFACTORY, 
Cor, Washington & York Sts, Brooklyn, 
ae oe 2 . NEW YORK OFFICE, 
KNOWLES-MOFFATT ARC SYSTEM. 71 and 73 Broadway. 


WIRES 


T, L : AND TAPE. 


High Insulation, Thoroughly Waterproof, 
No Abrasion. 


E.H. BATCHELER, Sole Agt. 
328 Washington Street, Boston, Mass. . e Za 
FRENYEAR & RAZEE, = : 


352 Washington Street, Boston, Massachusetts. 
Manufacturers, Wholezale & Retail Dealers in 


ELECTRICAL GOODS. ny 
ELECTRIC LICHT SUPPLIES A SPECIALTY. he MATHER BLECTRIC ((). 
Agents for the EXETER STEAM ENGINE for Electric Lighting and for SUNLIGHT CARBONS 




















Send for catalogues *B” and “CC” of Electric Light Supplies and the EXETER STEAM ENGINES. 
Factory, EXETER, N. H. New York Office, 67 ASTOR HOUSE, eceptngaatatetpannapniegtho =) s or 
aoe ———-| GOMPLETE SYSTEM 


PLA Tin u wr, LEECTRIC LIGHTING 








“ ON ELECTRICAL SUBJECTS 
408, 410, 412 and 414 N, J. R.R. Ave., NEWARK, N. J. will be mailed to any address, postage prepaid, on receipt of price. Address, 
, : , . ‘ ELECTRICAL REVIEW PUB. COMPANY, 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 23 Park Row, New York. P. 0. Box, 8,329. 





ERICAN ELECTRIC MFG. Co. 


{ON’ AND AFTER THURSDAY, APRIL 1ST, 1886, EXECUTIVE OFFICES WILL BE IN 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S. A. 


BOARD OF OFFICERS. 


EDWARDS H. COFF, - - - ~ - > - - President and General Manager. 
LEWIS MAY, - - - - - - - . - - Treasurer. 
WILLIAM H. BAKER, = - - - - - - - - - - - Secretary. 
H. W. BURCETT, - ° ° - - - - - - - ° - General Agent. 
TRUSTEES. 
HON. H. S. HYD®, . . - - - - : e . ; - 7 - - Presid®"t Agawam National Bank, Springfield, Mass. 
ON. L. M. BATES, . . . - - . - : - - - Formerly of Messrs. Bates, Reed & Cooley, New York, 
LEWIS MAY, - - - . - . . . . - . - - Banker and Director Mutual Life Insurance Co,, New York. 
A. B. CHANDLER, . :, . . ‘ ‘ 1 Of the Mackay-Beunett Ocean Cable Co., New York. 
gi LAND N. HA cARD, - - - - - . : or Messrs. Caswell, Hazard & Co., and President American Loan and Trust Co , New York. 
. P. FROST, - - - . - - General Manager Southern New England Telephone Co., New Haven, Connecticut, 
HEN RY F, GIL 1G, - . . - . = i , ‘ ‘ General Manager American Exchange in Europe, New York and London, England, 
HON, JOHN J. KIERNAN, - - - - - . ; - - - - - - Kiernan’s Financial News Bureau, New York, 
COL, SILAS GURNEY, - . - - - - : “ r . Proprietor Tremont House, Boston, Massachusetts, 
CHAS. B. WHITING, - - - - . - . . - or Messrs. Chas. B. Whiting & Co., Bankers, Worcester, Massachusetts. 
HENRY C. ADAMS, - - - - - . F . - - New York Agent Holmes, Booth & Ha dens Co., New York, 
EDWARDS H. GOFF, . - - . : : . . ; : - ° - - President of the ( mpany, New York. 
W. BURGETT, - - - - - - - - - - - ; - - - : General Agent of the Company, New York, 
EXECUTIVE COMMITTEE. 
L. M. BATES, LEWIS MAY, A. B. CH ANDLER, EDWARDS H. GOFF, H. W.BURGETT. 


REGISTRARS AND TRUSTEES. 
AMERICAN LOAN AND TRUST co., 113 Broadway, New York. 





This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the well-known 


“AMERICAN SYSTEM” OF EBZTECTRIC ARO EIGHTING. (Wood's Patents.) 


SPECIAL ADVANTACES OF THIS SYSTEM. Completeness, durability, steadiness, quality of light and economy of power. The Wood dynamo electric generator occupies less space, is lighter, 
requires less motive power, and costs less than others capable of producing an equal number of lights. There is less firing or hing of the commutator, and consequently less loss of energy and wearing of 
the parts from this cause than is the case with other machines. It requires no oiling or other attention than to be kept clean, and its extreme simplicity enables it to be operated with the minimum of skill] 
and attention. The current regulator and signalling apparatus, by which the machine is made to generate the exact current required of any number of lights from one to its full capacity—as they are turned 
off and on without change of speed or waste of power-~is simple, effective, and safe. Its lamps are reliable in operation, the carbon-regulating mechanism being em in its cuntrol, durable, and unaffected 
by changes of te . erature or weather. They are of ornamental design, and the steadiness and purity of light produced are unequaled at the same expenditure of powe 

ESTIMA FURNISHED for Central Lighting stations, or isolated plants, for either the American Arc pains System. or Edison Incandescent System, or for both combined. 

SPECIAL, ATTENTION gv en to installing isolated plants in Mills, Factories, Shops, Railroad Buildin 

CONSTRUCTION WOR Proper construction and installation of central stations and isolated ~ Tay! is of 
of his work than any other company in the United States, and its work is known to be superior to that of other compa 


at importance to insure safety and economy. The American Company has done m 
Ey Illustrated Pamphlet and Descriptive Circularfree. Address, _ 


American Electric Mfg. Co., Western Union Telegraph Building, cor. 23d St. and 5th Ave. New York. 
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BRADY ELECTRIC LIGHT MAST ARM. 


if. M. LINNELL, Selling Agent, Hartford, Connecticut. 


T. H. BRADY, Patentee and Sole Manufacturer, New Britain, Connecticut. 


HARTFORD, Connecticut, December 29, 1885. 
Tuomas H. Brapy, Esq., New Britain, Connecticut. 


Dear Sir—We take pleasure in giving you our experience with the Electric Light Mast Arm manufactured by you. We 
have had experience with mast arms manufactured by others and can unhesitatingly pronounce yours the best, both as 
regards ease in workmg and 


have used. 
with this we 
several of our 


yours, but as an 
D 

and best for us 
the Cit 


remain, 








poles. 
care of, and are 





T. H. Brapy, Esq 


where projecting 








Mr. Tuos. H. Brat 


Dear Sir.- Some 














invented mast arms that we could 
undoubtedly manufacture at a 
trifle less than we can purchase 


«lief that yours is the cheapest 


we have sent you the order for 
fifty of your Mast Arms for the 
plant which we have erected for 
of Richmond, Va. 
Wishing you every success we 
Yours very truly, 


T. H. Brapy, Esq. 


permanent durability, of any we 


In connection 
will say that 
workmen have 





evidence of our 


in the long run, 


SCHUYLER ELECTRIC LIGHT CoO., 


By Cuas. E. Dustin, Vice-President 


HARTFORD, ConNEcTICUT, November 30, 1885. 


, New Britain, Connecticut, 


Dear Sir.—1 have used several of your Mast Arms and find that they work to 
, perfection and also that they are agreat improvement over the swinging lamp, 

or, in other words, a lamp suspended in the middle of the street between two 
They are much less liable to get out of order, they are quite easy to take 
I can fully commend them to anyone. 


quite an ornament. 
Yours truly, 
HARTFORD ELECTRIC LIGHT C 


New York, January 5, 1886. 


, New Britain, Connecticut, 


Dear Sir--1 am much pleased with your Mast Armsfor are lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 


lamps are required. 
Yours truly, 


THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J.B. Powei., General Manager. 


BROOKLYN, New York, Decenm tes 
ry, 


few months ago we substituted your Mast Arts 


swinging lamps (i.e, lamps suspended in the middle of the roadway), and find 
them a vast improvement. 
We were troubled with the old style by carbons slipping by when the trimmer 
was pulling lamp out to its position. 
Arms, and are very much pleased with same. 
Should be pleased to have you send anyone to inspect same. 


We 


Respectfully, 


MUNICIPAL ELECTRIC LIGHT CoO., 


CHAS. 


0, 
F, A. Frencu, Superintendent. 


find no such trouble with your Mast 





16, 1885. 


or some 


COooPER. 


| 


Eugene F. Phillips, | W. H. Sawyer, 
President, Sec. & Electrician. 


American Electrical Works 





MANUFACTURERS OF 


Patent Finished Insulated 


ELECTRIC WIRES 


Telephone and Electric Cordage, 
ELECTRIC LIGHT WIRE, MAGNET WIRE, 


Patent Rubber-Covered Wire, Office and Annun- 
ciator Wire, Lead-Encased Wire, Anti-Induction, 
Aerial and Underground Cables, etc., ete. 
eon een 
FACTORY—PROVIDENCE, R. I. 


New Vork Office—15 Cortlandt Street. 


GEO. L. BEETLE, Agent. 
Vane oe 


Dak Pins and Brackets 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wires and Electric Sundtes 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 
Cor. 7th and Woodbridge Streets, 
DETROIT MICH. 

MODEL and g Send forCirculas, 











PXPERIMENTA C.E.Jones&Bro. 


eT CINCINNATI, 0. 
WORK orciiiz. : 


(Mention this Paper) 








CASTINGS 
SMALL DYNAMO, 


For experimental purposes, also 
Materials ofallkindas 


COODNOW & WIGHTMAN, 


176 WASHINGTON ST., BOSTON, MASS. 





DIRECT READING 


AM-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


Electrical Instruments of all kinds, 


Manufactured and for sale by 


A. K. EATON, 


63 and 65 HENRY STREET, 
Brooklyn, New York. 








ar 
is) 
= 
=F 
O 
@ w 
Re fl 
€2 
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FA 


DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 









Patent applied for.) 


| TABLE OF 
| CONDUCTIVITY AND ABSORPTION 
OF E. M. F. OF COPPER WIRE. 
Invaluable to all Electricians and persons engaged in Electric 
Lighting. Theonly table published. Sent on receipt cf 25 cts. 
Cc. E. JONES & BRO., CINCINNATI, O. 


ELECTRICAL NOVELTIES INTRODUCED! 


Parties desiring to introduce new electrical ap- 
pliances in Providence and vicinity should address: 


PROVIDENCE ELECTRICAL SUPPLY C0., 


Manufacturers and Dealersin 
ALL KINDS OF ELECTRICAL SUPPLIES, 
59 South Main St., PROVIDENCE, R. I. 


ELECTRIC BELLS A SPECIALTY. 


The Connecticut District 
TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS. 


LECLANCHE ZINCS, with Thumb-screw or Patent 
Spring Connections, from Pure Spelter 
and well amalgamated. 


GRAVITY BATTERY ZINCS AND COPPERS, 


Medical Battery Zincs 
and Rolled Zinc Plates. 











Burglar-Alarm Spring Batteries 
and Supplies. 


WwOOD & BRONZE PUSH-BUTTONS 
Extra Fine Quality. 


Special Agents for Bartholdi Two-Wire Automatic 
Gas Burner. 





SEND FOR CATALOGUE AND PRICES. 


BURNHAM 


SELF-OILING 
Automatic Steam 


Engine 


Patented Feb, 23, 1886. 





Cataloguessent free by 


Burnham Engine Co, 
YORK, PA, 








ARE NOW 





Street, Chicago, Ill. 


The Volta Pavia Battery and Solutions 


READY FOR 


ELECTRIC LIGHTING and OTHER PURPOSES. 


Ten Cells will Maintain Two Eight- 
Candle Power Incandescent 
Lamps for 


250 to 300 HOURS 


On one Volta Pavia Solution. 


IA The Chemical Electric Light and Power Co. 


Have taken quarters at 


109 COURT STREET, 


over Mr. A. L. Russell, (successor to Chas. Williams’ 
Jr., and Western Electric Co.), for their Factory 
and Show Rooms, where incandescent lamps can 
be seen, in a dark room, at any time, and also 
motors, fans and sewing machines, run by the 


VOLTA PAVIA PRIMARY BATTERIES 


EVERY GALLON OF No. 1. A. VOLTA PAVIA SOLUTION CONTAINS 2% LBS. OF CHROMIC 
ACID IN SCIENTIFIC AND ECONOMIC COMBINATION. 


Every Electrician and Battery-man should try 
APPLY TO 

WESTERN ELECTRIC CO., 76 Trinity Place New York city, and to ELECTRICAL SUPPLY CO., 175 Laxe 

or to THE CHEMICAL ELECTRIC LIGHT AND POWER CO., 

95 MILK STREET, BOSTON, MASS. 


it. 





TRIPLEX INSULATED 


Wire and Rubber Co. 


UPERIOR QUALITY 
OF INSULATION 


ON ALL CLASSES OF 


Dlectric Wires 
AND CABLES. 











Address, 159 FRONT ST., New York City. | 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Fusulated and Bare. 





¢e 
wmtines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 10, stuos’ Gauge. 


ADDRESS ; 


— 
oy pore be 


Owners - of - the - United - States - Phosphor-Bronse - Patents 
Sole Manufacturers of Phomphor-Bronze in the United States. 
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-SAWYER-MAN 


vs. 


EDISON. 
; ExecuTivE Orrices, Mutruav LIFE Bui.DING, | 
32 Nassau Street, New York, a 
March 23d, 1886. J 


The Consolidated Electric Light Company is the owner of the Sawyer-Man patents. These patents were 
issued in 1878, 1879 and 1880, except one of them, which was issued on the 12th of May, 1885, after a contest 
of five years in the Patent Office with Mr. Thomas A. Edison. 


Referring to that contest, the Edison Company advertises that it did not involve the invention of the 
filament of carbon. 


The fact is that on this identical point 


MR. EDISON TESTIFIED IN 1888, 


“ My mind was full of the fact that they were endeavoring to deprive me of the use of a filament of carbon,” and 
referring to the magnitude of the interests involved, the distinguished 


COUNSEL FOR MR. EDISON ARGUED 


before the Commissioner of Patents in 1885, 

“ The case at bar ts one of the most important that has ever been before the tribunal of the Patent office. The pe- 
cuniary interests at stake are very great, and legal questions of much importance involved. It has been at tissue 
since 1880, and thousands of folios of testimony taken.” 


The decision was that 
“SAWYER & MAN 


had the invention in a rude form as early as 
MARCH, 1878, 


and completed in September or October of the same year ;” and that 


*“ EDISON 


completed the invention and reduced tt to practice on or about 


OCTOBER 22d, 1879,” 


and a patent was issued to Sawyer & Man for the incandescent conductor for an electric lamp, consisting of car- 
bon, made from a fibrous or textile material, having the form of an arch or loop. 

Upon these patents of 1878, 1879, 1880 and 1885 suits are pending against leading electric light companies 

or infringement. 

The Edison Electric Light Co. has advertised that it is the owner of the incandescent electric lamp, and 
has sent threatening letters to users of the Sawyer-Man system. 

This Company, while declining to engage in such warfare, deems it proper to state that the Edison Company 
has never succeeded in obtaining a decree for the infringement of any of their said patents against any person or 
corporation: 

First. Because the patents upon which the Edison Company has based its threats are for inventions proved, 
in so far as they are new and useful, to have been made by Sawyer and Man prior to October, 1878, for which 
patents, as above recited, were issued to them. 

Second. Because the patents upon which the Edison Company based such threats, which could have had 
any possible value, were taken out in certain foreign countries for a short term prior to their issue in this country, 
which term has ended, and the patents have therefore expired. 

This Company deems it proper further to state : 

Third, That the Consolidated Electric Light Company will protect all the users of the Sawyer-Man system 
in the full enjoyment of its privileges. 

Fourth, That the controversy in the Patent Office established Sawyer & Man’s priority as inventors, and 
the suits pending in the Courts will determine Edison’s liability as an infringer. 

Fifth. That this Company requests those using and those contemplating the use of incandescent electric 
lights, who have been or may be deterred from purchasing lamps of the Sawyer-Man system, by reason of the 
threats of the Edison Company, to communicate the fact to this office. 


| THE CONSOLIDATED ELECTRIC LIGHT CO. 
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THE — DYNAMO-ELECTRIC MACHINE. 


FOR 


ELEC TRO-PLATING. 


No Reversing, No Water, 
No Noise, No Spark. 


SATISFACTION GUARANTEED 







MANUFACTURED BY 


zpy THE EDDY ELECTRIC MFG. CO., 


A. HK. EDDY, | 


Hartford, Conn. 
SEND FOR CIRCULAR, 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUT%, 


GANG SWIiIitTCcHeEs, 





In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
> sale of any Electrical 
apparatus. (Electric @ 
Light a specialty’. De 
scriptions and prices on 
request. 





Correspondence 
Solicited, 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, 0. 





Handle removable. 


WESTERN ELECTRIC CO.’S 


Electric Hotel Annunciators, 
Hotel Fire 





Alarm and Room Call. 


IN O 


» Large Battery 


IS REQUIRED 
To Operate it Sand its 
DAILY USE 


AS A 


Room Call 


IS A CONSTANT TisT 


OF ITS 


Readiness for use in case of 
FIRE. 


-->-+ — 


nn 


i 
i 


J, H. BUNNELL & CO, 


106 £108 Liberty Street, 


NEW YORK, 


Telegraph Instruments 
WIRE, INSULATORS, 


| Satteries, Bells and Electrical Supplies, 


The largest stock and best variety of main 
line and short line instruments in 
any American establishment. 





Send for latest 
TLLUSTRATED CATALOGUE, FREE, 
Telegraphic Manual, Free, 


To any Address. 


THE MORRISON 









THE ONLY BELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 
im) After thirty years’ experimenting with Other batteries, The 
i} Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


Orrice oF THE GAMEWELL Fire ALARM TELEGRAPH Co., 
143 Barciay St., NEw York City. 
New York, August 14th, 1885. 
Tne SouTHERN Exvectric Co., BALTIMORE, Mp 
Gentlemen ; :—We have adopte d the “* MORRISON G RAVITY 
} BATTERY” as the Standard Fire Alarm Battery for this com- 
i —_ *sservice. After thirty years’ experience we unhesitating- 
i” im) ly endorse it as the best form of 5 ravity Battery ever devised. 
i | Yours very truly, GAMEWELL, 
General Superintendent Gameweli Yoitce ‘& Fire Alarm "Telegraph Co. 
Manufactured only by 


of THE SOUTHERN ELECTRIC C0. 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 





' Works, cor. Constitution and Monument Sts., 
BALTIMORE. MD. et 
| L pa P . 
TANDARD owest rices 
ELECTRICAL FOR 
INSTRUMENTS. op 





Galvancmeters, Pesistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c. 


BELLS, 


E. W. HAZAZER, 


32 Frankford Street, 
NEW YORK. 


ILFRED F. MOORE, 


MANUFACTURER OF 


, ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 




















Western leetne (4 


227 to 257 Sonth Clinton St., 
CHICAGO; 
70 to 76 Trinity Place, 
NEW YORK; 


O= 0 times foe 


59 Moorgate Street, 
LONDON; 
33 Rue Boudewyns, 
ANTWERP. 








Insulated Wire, 


For Telephone, Telegraph and Elec:ne Licht. 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 
PHILADELPHIA, PA. 


MITCHELL, VANCE & CO,, 
US 
—=KANDEACTORERS, 


Have added a department for the Seantoctens ot 
Electroliers and other fixtures adaptable to any 
—— of Incandescent Electric Lighting, also — 

bination Fixtures for both Gas and Electric Li 
Estimates and designs furnished upon an 


836 & 838 BROADWAY, 
NEW YORK 
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EUGENE F. PHILLIPS, President, 





100 CONDUCTOR 


Telephone Cable, 








» SAWYER. Secretary and Electric av. 


AMERICAN 
ELECTRICAL WORKS, 


PROVIDENCE, R. I. 


Exclusive Manofacturers of the 


FARADAY CABLE 


Telegraph, Telephone and Electric Light. 
HIGHEST INSULATION AND LOWEST INDUCTIVE CAPACITY ° 


of Any Cable in the Market. 





20 CONDUCTOR 
Telegraph Cable 





ELECTRIC LIGHT CABLE. 


New York Office, No. 15 Cortlandt Street. 


GEORGE I. BEETIIF, Agent. 





The Brevoort Mfg. Co,, 


MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is farsuperior 
to any of the Sal-Ammoniac Cells 


’ Now in Use. 

. qm Electromotive Force, 1.8 Volts. Amperes, 2.5. 
E =) 1 2 When tho battery is exhausted all that is neces- 
sary is to supply a new solution; the battery is 

| ¥ then as good asnew. The zines will last through 
imei two rchargings of the battery. Each cell, with 

a single charge of solution, will outlast and out- 

work any sal-ammoniac battery. 


PRICE, Complete, . . . $I. 


Liberal Discount to the Trade. Send for Price 
; List and Descriptive Circular. Address office, 
FOR SALE ALSO AT 
ELEC Tmepal, SUPPLY COMPANY, 
Dey Street, New York. 
E. mt. GREELEY & COMPANY, 
; 5 and 7 Dey Str: et. 
5 THE Umar? STATES ELECTRIC CO., 
Wall Street, New York. 
THE ELECTRIC GAS LIGHTING CO., 
hy Street, be 


ONES BR 
61 West se Street, Gene? 0. 


<e™ Ss la fs | 


i 
i 








LICENSED AGENTS FOR THE SALE OF 


Klectric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


A. i. BOGAET, 


INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Str et, Chicago. 
17 Day Street, New. York. 


ELECTRICAL SPECIALTIES. 
BROW The Earth 


The Open Circuit Battery. 
e Alarm ~ 

M Bells. 
Electric Mat. and Electric Bells 


Zylonite Push Buttons. BROWN, 


106 and 108 Liberty St., New York. 


FACTORY, 
ANSONIA, CONN. 








«| calling, ar.d the s'gnals are plainly audible. 





¢ UNION ELECTRIC CO. 


1 Ann St., New York. 


B ELECTRIC SCARF PIN 


with battery complete. 
$2.00.—Weight, 6 oz.—C. 0. D. 


PAINE * LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents. | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D. C. 


CONNOLLY BROS., 
Patent Attorneys and Solicitors, 


PITTSBURGH, PA, 
PHILADELPHIA, PA. 
Mutual Life Ins. Building, 10th and Chestnut Sts 
WASHINGTON, D 
CORNER 6th AND F “STREETS. 
ELECTRICAL CASES A SPECIALTY. 


THE NATIONAL 


TIME REGULATING COM’Y 


BOSTON, ~ MASS. 
Isnow prepared to contract with 


Telephone Comyanies 


In the United States for the use of its Instruments 
for sending 


Accurate Time Signals by Telephone 
Lvery minute of the day or night. 

Ty ONE INSTRUMENT in an exchange ary 
number of subscribers in that exchange can 
furnished with Accurate Time at a nominc! 
price per yer. 

No change in subscribers’ instruments requircc, 
Docs not intcrfere with conversation. The sab- 
seriber simply listens at the recciver, without 


















For full particulars, please address, 


JOHN M. ORAM, 


GENERAL MANAGER, 





P. 0. Box 1351, BOSTON, MASS. 


A SAFE 


INVESTMENT SECURITY, 


Six Per Cent. 20-Year Debenture Bonds 
OF THE 


AMERICAN 


Heetne Manolaeturne (1 


OF NEW YORK. 


In Denominations of $100, $500 and 
$1,000 Each, 


Principal and interest payable in gold at the 
oftice of the American Loan and Trust Company of 
New York, or in sterling money at the Company's 
European Agency, in London, England, at the 
holder's option. 

Coupons Payable Semi-Annually, June 1st 
aud December Ist. 

The Bonds are made payable to the American 
Loan and Trust Co. or bearer and may be registered 
in name of holder if desired. 

A sinking fund is provided for, which, in fifteen 
years, will produce an amount sufficient for the 
redemption of the principal of the bonds, and which 
will be invested annually in good securities, pref- 
erence being given to the bonds of the Company 
whenever they can he bought at not exceeding 5 
per cent, premium and accrued interest. 


Price 0! Bonds, Par and Ac. rued Interest, 


Any further information required may be ob- 
tained at the Company’s office, Western Union 
Telegraph Building, corner of 5th Avenue and 23d 
street, New York, or from 


Messrs. A. S. HATCH & CO., Bankers, 
No. 5 Nassau St., New York, 
or upon application to 
FENNESSEY, ARmstRONG & Co., Bankers, Springfield, 
Massachusetts. 
H. 8. Cotuins & Co , Bankers, Collinsville, Conn. 
H. C. Cranston & Co., Bankers, Providence, R. I. 
C. B. Wuitrne & Co., Bankers, Worcester, Mass. 
New York, March 1, 1886. 





Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most 
dom ~1-¥ hi 


liancy in our Incandescent Lights. 


5 pene system of both Incandescent and Are J ighting. 
ssing and flickering in our Are Lights, 


Tntire free- 
and long lie and great bril- 


amo Machines with perfect automatic regulation, reliable and efficient, 
Prices moderate. Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


New York Office: 
44 BROADWs 


SCHUYLER ELECTRIC LIGHT C0., 


Harttord, Conn. 
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LEIS IDS SIworIwe, 


THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


In the vee gg ry furnished from the most successful ELECTRIC uw ET P 
s WSDAL AND HIGHEST AWARD {rom FRANKLIN INSTITUTE OF PHILA Mra by? 


FOUNDRY AND MACHINE DEPARTMENT, 


HMarrisburgh Car Mfg. Co.,. HARRISBURGH, PA. 


JARVIS ENGINEERING CO. 


BOSTON, MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


ara" EA 


CAS | THE WARREN P. FREEMAN CO. 
ENGINE | ELECTRICAL SUPPLIES, 

OVER 10,000 IN USE. 
Started Instantly by a Match, 


& 108 LIBERTY ves N. Y. 
‘When Stopped all Expense Ceases. 


Works without 
boiler, stea:n, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 

for ——s 

Sooient me hin- 
or 

ana cceoieans as well as Lighting Farge ee 


Built in Sizes of 1,2, 4, 7,10, 16.425 ind. i. P. 


SCHLEICHER, SCHUMM & CO. 
- E. cor, 833d & Walnut, Phila. / 
me... Office; 214 Randolph Street, Chicago. 


H. M. RAYNOR, 


No.25 BOND ST., + 
NEW YORK. 














us are the 
on than any 


Dynamo Machines manufactured Le 


most reliable, and require less attent 
in the market. 

Our Incandescert and Arc Lights are taking the 
lead throughout this country, and all work guaran- 


teed satisfactory. 


PHILLIP REIS 

















Established INVENTOR OF 
1859. IN 
." |THE TELEPHONE. 
All §0fm: A biographical sketch, with documentary testi 
mony, translations of the original papers of ‘the in 
FOR ventor and contemporary publications. 


By Silvanus P. Thompson, B, A., D. Se 
8vo, Cloth, Price $3.00, Post Paid. 


E. & F. N.SPON,35 Murray Street., N.Y 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 


= NETO SIGNAL BELLS. 


No Battery Required. 


$4, $6, and upwards, according to style desired 


Discount on large lots. 


We make a specialty of the manufacture of these bells f. ¢ 
Telephone Companies, and after an experience of many year: 
our facilities for the prompt execution of large orders are ui 
eq 








ualed. 
Close attention given to furnishing samples for special orders 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. Q. DAVIS, President. A. 8. PROAL, Secy. & Treas. 
Ofce, Noriti-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
FOR ItrvusTRATED CATALOGUE. 


NEW ENGLAND 
BUTT C0., 


Providence, R.I., 


sENnrD 


















MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


WINDERS AND BRAIDER) 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY. ’ 





ast 





16x24 DUUBLE BRAIDER. 


HArris-CorLiss STEAM ENGINE 


BUILT 


WILLIAM AL ithe. 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 
MOST Sar ae STEAM EN- 
E BUILT. 


PANIES TAKE NOTICE! They are especially ad- 


uous service at uniform speed is required and at the 





ELECTRIC LIGHT COM 
‘pted for all purposes where con 
minimum of cost of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25 


New Taner Buckeye Automatic Cut-Orr Enemes. 


In U oOo 
soliteadinitien 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
wi : - nd most careful revision 
pak ie details. d lor heavy 
di or high rotative speeds. 

Highest attalonbte 3) tt in oot nish, rotative ep and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off pagines & 12 to 100 H.P, for driving Dynamo Machines 

* a SPECIALTY Illustrated Circulars with various data as 


to practical Steam Engine Construction and perf: 
free by mail. A tt, shinai 


BUCKEYE ENGINE CO., Salem, 0. 


AGENTS: 
D. L. DAVIS, 84 8. Canal St., Chicago, Ill. 
and ROBINSON & CAREY, St. Paul, Minn. 


PLL ENGINE co, 


ERIE, PA. 











cut-o;! 
They are d 











SALES 
Geo. 4. BARNARD, 70 Astor House, N. Y., 
and 53 Mason Building, Boston, Mass. 




















AUTOMATIC 


cuT-OFF ENGINE 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOA 


Send for 


Circular 
ve 





General 
Sales Agents 


S, LHOLT & CO. ' 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & CO., 


28 S. Canal 8t., Chicago, Il. 
623 N. 2d St., St. Louls, Ho. 
TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 


ROOK, HORNER & CO., Baltimore, Md. 


WE CHALLENGE THE WORLD 
on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 
> under all changes of load. An indispensable 
Feature for ELECTRICAL LIG TING. 





v. ¥% RICE, 66 Kasota Block, Minneapolis, Minn. 
W. B. DEPOY, 100 Kentucky Ave.,Ind’polis, Ind. 


VICTOR 
Turbine Water Wheel. 


+> ».ee + 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter. It 
ig used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL & BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


Household Electric Light Company, 


153 ESSEX ST., BOS1 ON, MASS., 


LICENSED MANUFACTURERS OF THE 


Mather Dynamo, for Arc and Incandescent Lighting ; Arc Machines, 1 and 2 Lights ; 
Incandescent Plants, from 1 to 20 Lights; Motors, up to2 H. P. 
AGENTS WANTED. SEND FOR CIRCULARS. 


SHEPARD’S CELEBRATED 


Screw-Outting Foot Lathe. 
CAP LATHE, $125. 


mk. one Power Lathes, 
rill sses, Scrolls, Saw 
meee, Chucks, Man- 
drels, Twist aw Dogs, Cal- 
pers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. 88, 














Electric Light. 
HENRY C. REES, 


780 Sansom St., Philadelphia, Pa., ~ 


Undertakes the Furnishing and Erection of 
Electric Light Plants of every system. 













Incandescent Wiring and Repairs to Dyna. 
mos and Lamps a specialty. 
Estimates furnished on application. 





H. I. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O- 
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THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE ey OF WESTON, MAXIM, rapa AND OTHERS FOR THE 
TY OF NEW YORK AND VICINITY. 

Five years’ practical e aA... in the installation of these well- neces systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 


New York Post Office, St. Denis Hotel, Press Club, 
Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 
Mortimer Building, Brooklyn Eagle, Hotel Branswick, 
Union Ferry Co., ee ° Muller, Turtle Bay Lotus Club, 


Pennsylvania R. :% Ferry, 
Matual Life Insurance Co., 
Coleman House, New York Ferry Co., 
Hotel Dam, Tribune Building, 


Estimates made by Experts at short notice, on application at the office of the Company. 


THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y,, 


Have improved machinery and increased facilities for making 


ip marine, Subterranean and Aerial Cables. 


We ruarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at paces which will render importation unnecessary. 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured at our works. 
All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 


- MARKS, Supt. HENRY A. PEED. See’v. 


Union Club, 
Union Square Hotel, 
Brooklyn Bridge, and others 


Bre 
Faaitable Building, 








w. Ww 


THE CURT BATTERY. 


Ac ee the cleanest, most durable and practical, pet 
most economical and effective cell in the market. For ex 
power 1g, for medical purposes, for the — _——, 
no more suitable cell could be fou 
ADDRESS FOR ng 


CURT W. MEYER, 357 Fourth Ave. New York. 


Nita, | CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
} | Uniformity, Durability & Superior Light. 


| PITTSBURGH CARBON CO, lim’d 


PITTSBURGH, PA. 





CONDUCTIVITY "AND ABSORPTION 
COPPER W 


Invaluable to a hd, and persons ne in Electria 
ee The only table published. Sent on receipt of 25 cts. 
c. 


JONES & BRO., CINCINNATI, O. 











These carbons enn ade of the 
1 BEST MATERIALS, MODEL and g_ Send forCircwars. 
n ith the lates roved machinery,of any 
pos quired degree of ned dness, and can be XPERIMENTA C. E.Jones&Bro, 
used in all makes of Electric Lamps. CINCINNATI, 0. 
The regular sizes, 12 inches long, run from 4 inch WORK sx SPECIALTY. (Mention this Paper) 





to 1linch di:meter, varying b sixteenths. 
Special LENGTHS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 


AUSTRIAN Cored CARBON 
for the United States. 


Bouton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


STANDARD UNDERGROUND CABLE COM'Y 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
om (A IT LES oe 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
fo. 128 Pearl St., New York City. {.2c,a¥or%,.} No. 88 Fourth Ave., Pittsburgh, Pa. 





ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard’s Motel, WASHINGTON, D.C 








Tuomas S. Harrison, President. NTON WARNE, Secretary and Treasurer 
ALFRED F. Moors, Vice-President ” denceat Manager. 


Directors: Thomas S. Harrison, Henry C. Gibson, David Brooks, W. F. Russell, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE O., 


etors for the 


oe FS EE CD OD OE SS eee 


Daderpround, Overhead and Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPO ‘ES, 
Operating under patents of David Brooks’ Oil aren. D. Brooks, Jr., Anti-Induction Lead Armored 
‘ables. 


OFFICE : 200 AND 202 NORTH THIRD STREET - - — PHILADELPHIA, 


WANTED.— Capitalist to put money in an Electric Company just organized to manufacture 
Dynamo Machines, Lamps, &c. Special feature of new machines is economy of power. Party with good 
connection can have Presidency or Treasurership and control of the stock. Address,—*HELIx "— care 
of ExecrricaL REVIEW. 


and Cont 











‘'DYNAMO 











T 











*~t> 95 MILK STREET, BOSTON, MASS. o~ 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 
unlawful use, and all the consequences thereof, and 


liable to suit therefor. 


E AMERICAN BELL TELEPHONE C0, 





Lonsolidated Electric Light Co. 


Owning and Operating the 


SAWYER: -MAN PATENTS. 


EXECUTIVE OFFICES: PHILADELPHIA OFFICE 
fo 206 Walnut Street; 
Mutual Life Building, seule anes 
NEW YORK. 4 Pearl Street, 
CHARLES H. BANES, 


HUGH R. GARDEN 
President. Vice President. 
} HENRY C. DAVIS, Treas. and General Manager. 
Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


THE THOMSON- HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting inthe World 


nall desirable qualities of Execrric Anc-Licurs, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 
was awarded the First Prizz for the dest system of Arc-Lighting, and the best Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-s-EFiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphiet will be sent on application, 


United States Electric Lighting Co 


SOLE MANUFACTURERS OF 


WESTON 
MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electro plating. 
WESTON ‘+ ARC :+ LANIPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC — 


Fixtures, Fittings, &c. 


WESTON SYSTEMS SF 
Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection o« Automatic Regulation. 
Full information with clahal th seis furnished upon application. 

General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 











THE 
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| 
CHARLES A, CHEEVER, , 
President. 


Oem WILLARD L. CANDEE, 


Treasurer. 


yr ww 


ADE MARK. 


THE OKONITE COMPANY, 


MANUFACTURERS OF 
Telephone, Telegraph and Electric Light Wires and Cables for Under- 
groun I Use. 





d, Submarine and Aeria 


13 PARK NEW YORK. 


+] 


Thermostats and Thermostatic Fire-Alarm Apparatus, 


ra OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 
— mostat mailed on ne of one dollar. 
== Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 








HLECTRICAL RHEVIHW.-. 





ANSONIA BRASS & COPPER ¢ 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Oliff St., New York. Factories: Ansonia, Conn. 
incandescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 C. P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can be used with any make of arc-light dynamo. 

Any number of the lamps can be turned on or off without affecting the rest. 

Invaluable to arc any 3 companies as & means by which they can secure customers, from one up, for incan- 
descent lighting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
or the necessity of getting a large number of subscribers to commence with, Addres: 


THE BROWN ELECTRIC CoO., 
400 WOOD ST., PITTSBURGH, PA. 


7 








DAY'S Kerite Insulated 


WIRES AND CABLES | 


For Telephone, Telegraph and Electric Light Use. 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. Allrubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. } 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- | 
INDUCTION TELEPHONE CABLES, they ‘e:ng the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
Telerhone Cable. 120 BROADWAY, NEW YORK. 


(ro a THE BEST IS THE CHEAPEST. ot)! 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. GAYLORDEMcFALL, Secretary-Bez-laed 
A. D. JUILLIARD, Vice-President. 





38 Conductor 











R. W. ABORN, Treasurer, 
OHN B. POWELL, General Manager, 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE,— 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 


SYSTEM i] 
COMPRISES: ( 
Cost of Apparatus Greatly Reduced. 


Arc Lights of various Sizes. 

Are and Incandescent Lights from one Dynamo and Circuit. 

Incandescent Lights of various Sizes from Special Dynamo for 
Central Station Lighting. 


Surveys and Estimates Furnished by Experts. 





~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 


G. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. W. 3. POSSONS, Asst. Supt. 


THE BRUSH ELECTRIC C0., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. : 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. ee 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES *INCANDESCENT LIGHTING, 


These machines are automatic ana Jo n> require the 
use of any switckes or resistances outside of the machine to govern the current. 




















adapted for use with Swan Incandescent lamps. , 
: Will run any number 


of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 
Our prices are lower than other makers. ‘ 
Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
producers of power and will be largely used by Lighting Companies and others where small powers are 


regu. a 


THE BRUSH ELECTRIC CoO., 





BELDEN ST., NEAR MASO , 
Cleveland, U., U. 8. 


S. H. WILLARD, ESTABLISHED 1858, H. C. ADAMS, 


Vice-Pres., Treas. New York Agt. 
and Gen. Mgr. P. C. sen kas 
ston . 


MANUFACTURERS OF 














a 
BARE ano | 
“FOREST CITY” Carbons °° 7020 
DGEPORT BRASS CO., 
BRASS, COPPER AND GERMAN SILVER 
SOLE AGENTS FOR THE 
Automatic Cut-Off Engine, 
OVER 1,700 ENGINES IN USE, 


ES, D 
yo™ <Ng ‘és 
ELECTRIC ia THERE AES TELEPHONE, 
wanEnooms, {25 Fark Places} WEW YORK. emi) BOSTON. 
Factories, WATERBURY, CONN. 
B BRIDGEPORT, CONN., 
INCORPORATED i865. 

WIRE 4n> ROLLING MILLS, 
Bare and Insulated Copper Wire for Electric Conductors a specialty. 
BRIDGEPORT ELECTRIC MFG. CO. 

THE ARMINGTON & SIMS 
FORA Fi PURPOSES WHERE POWER IS REQUIRED. 
sit eM MODERATE PRICE. 





JARVIS ENGINEERING CO., 61 Oliver St., Boston. 


POND ENGINEERING CO., St. Louis, Mo. | MORTON, REED & CO., Baltimore, Md. 
J. F. RANDALL, Warren, Ohio wi, MINNIGERODE, Atlanta, Ga. 
JOHN R. MARKLE, Detroit, Mich. A. J. MILLER, Danville, Va. 

H. B. SMITH MACHINE CO.,925 Market St.,Phil.,Pa. | W. R. BURGESS, Greensboro, N.C. 


W.S. JOHNS, Pensacola, Fla. 
8.8. PEGRAM, Macon, Ga. 
A. HAUSER, Montgomery, Ala. 


MODEL and g Seni forCircwiars. 


EXPERIMENT C.E.Jones& Bro, 


eee tT) cinciNNATI, 0 
WORK srcisivy. : 


F. H. HAYWARD, 201 La Salle St., Chicago, Ill. 
T. W. ANDEKSON, New Orleans, La. . 
£. P, HAMPSON & CO., 86 Cortlandt St., New York. | J. 


W illiam Marshall, 
Manufacturer of ELEcTRicaL CONDENSERS 


“aGNETs CHARGED, Etc. 
Rooms 2 and 4 University Building, _ 
Corner Waverley and University Places, New York. 


—QOw/) 


F ELECTRIC $ 
ELEATHER BELTING = 
AMEE SSS 








(Mention this Paper) 
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MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNINC MACHINERY. 
Warranted to run steady and smooth, and without stretching. | 
Write for particulars and pricesto 
CHARLES. A. SCHIEREN &CO., | 


Manufacturers and Tanners of Oak Leather Belting 
and Lace Leather, 








a S 


OAK BARK ELECTRIC BELTING. 





47 Ferry Street, New York. 
16 AROH ST,, PHILADELPHIA. 86 FEDERAL ST., BOSTON 





No. 8 Verry Street, N. ¥. 








